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NOTATION

The following is a list of acronyms, initialisms, chemical abbreviations, and units of
measure used in this document.

ACRONYMS AND INITIALISMS

ADD applied daily dose

AE assimilation efficiency

ANL Argonne National Laboratory

AOC area of concern

APG Aberdeen Proving Ground

ARAR applicable or relevant and appropriate requirement

ART Alternative Remedial Technologies, Inc.

ASTM American Society for Testing and Materials

AWQC ambient water quality criteria

BRA baseline risk assessment

CAMU Corrective Action Management Unit

CCMAS Construction Cost Management Analysis System

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act (as amended)

CFR Code of Federal Regulations

CLP Contract Laboratory Program

CMS corrective measures study

COC contaminant of concern

COEC contaminant of ecological concern

COMAR Code of Maryland Regulations

CRC Chemical Rubber Company

CRQL contract-required quantitation limit

CSTA Combat Systems Test Activity

CWA chemical warfare agent

DANC decontaminating agent, noncorrosive

DNAPL dense, nonaqueous-phase liquid

DOE U.S. Department of Energy

DOT U.S. Department of Transportation

DRE destruction/removal efficiency

DSHE Directorate of Safety, Health, and Environment (U.S. Army)

DW dry weight
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O0&M
O&P
OB/OD
ODC
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environmental effects quotient

Environmental Management Division (U.S. Army)
Executive Order

extraction procedure

U.S. Environmental Protection Agency

ecological risk assessment

Emergency Response Team

Federal Emergency Management Agency
focused feasibility study

Federal Register

feasibility study

ground-penetrating radar

hazardous materials

high explosives

Human Factors Applications, Inc.
hazardous waste

interim remedial action
interim remedial design

land disposal restriction
lower explosive limit

maximum contaminant level

maximum credible release

Maryland Department of Natural Resources
mean sea level

National Oil and Hazardous Substances Pollution Contingency Plan
National Oceanic and Atmospheric Administration

no observed adverse effects level

National Pollutant Discharge Elimination System

National Priorities List

National Resources

operation and maintenance
overhead and profit

open burning/open detonation
other direct cost

on-site analytical suite
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TCL
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UCL
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USC

USGS

uv

UXO

WPP

XRF

Occupational Safety and Health Administration
Office of Solid Waste and Emergency Response

Public Law
preliminary remediation goal

quality control

Remedial Action Cost Engineering and Requirements System
Resource Conservation and Recovery Act

RCRA facility investigation

remedial investigation

reasonable maximum exposure

Record of Decision

Superfund Amendments and Reauthorization Act of 1986
soil-to-plant transfer factor

soil-vapor extraction

solid waste management unit

target analyte list

to-be-considered requirement

Toxic Burning Pits

target compound list

toxicity characteristic leaching procedure
total dissolved solids

Toxic Substances Control Act

treatment, storage, and disposal

upper confidence limit

U.S. Army Toxic and Hazardous Materials Agency
United States Code

U.S. Geological Survey

ultraviolet

unexploded ordnance

white phosphorus burning pits

X-ray fluorescence
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GB
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RDX
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TPH
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chlorinated aliphatic hydrocarbon
dichloroethylene

1,1-dichloroethylene

1,2-dichloroethylene
4,4'-dichlorodiphenyldichloroethane
4,4'-dichlorodiphenyldichloroethylene
4,4'-dichlorodiphenyltrichloroethane

dense nonaqueous-phase liquid
ethylenediamine tetraacetic acid

ethyl N,N-dimethyl phosphoramidocyanidate (tabun)
isopropyl methylphosphonofluoridate (sarin)
pinacolyl methylphosphonofluoridate (soman)
sulfur mustard

light nonaqueous-phase liquid

polyaromatic hydrocarbon

polychlorinated biphenyl

petroleum hydrocarbon

pentaerythritol tetranitrate
hexahydro-1,3,5-trinitro-1 ,3,4-triazine
semivolatile organic compound
1,1,1-trichloroethane

1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
tetrachloroethylene

trinitrotoluene

total petroleum hydrocarbon
trichloroethylene

volatile organic compound
methylphosphonothioic acid
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FOCUSED FEASIBILITY STUDY FOR SURFACE SOIL AT THE MAIN
PITS AND PUSHOUT AREA, J-FIELD TOXIC BURNING PITS
AREA, ABERDEEN PROVING GROUND, MARYLAND

SUMMARY

S.1 INTRODUCTION

The Environmental Management Division of Aberdeen Proving Ground (APG), Maryland,
is conducting a remedial investigation and feasibility study of the J-Field area at APG pursuant to
the Comprehensive Environmental Response, Compensation, and Liability Act, as amended
(CERCLA). J-Field is located within the Edgewoocd Area of APG in Harford County, Maryland.
Since World War II, activities in the Edgewood Area have included the development, manufacture,
testing, and destruction of chemical agents and munitions. These materials were destroyed at J-Field
by open burning/open detonation. Portions of J-Field continue to be used for the detonation and
disposal of unexploded ordnance (UXO) by open burning/open detonation under authority of the
Resource Conservation and Recovery Act.

J-Field is almost flat and is covered by open fields, woods, and nontidal marshes. It
encompasses about 460 acres at the southern end of Gunpowder Neck Peninsula. The peninsula is
surrounded by tidal estuaries on three sides — Gunpowder River to the west and Chesapeake Bay
to the south and east.

The Toxic Burning Pits (TBP) area, one of the designated areas of concern at J-Field, is
located on about 9 acres in the southern portion of J-Field. This area was used to dispose of bulk
chemical wastes, drummed chemical wastes, high explosives, various chemical agents, and
chlorinated solvents. The TBP location contains several potential source areas of contamination,
including five burning pits, a pushout area, a storage area, a disposal area, and a demolition area.

Results from the remedial investigation (Yuen et al. 1996) indicate that the principal
contaminant sources at the TBP area are surface and subsurface soils associated with the two main
pits and the pushout area. Surface soil is the environmental medium of greatest concern; soil
contaminants include heavy metals and organic compounds. These contaminants may be released
by surface runoff, precipitation infiltration, and gaseous emission of volatile organic compounds.
Contaminant transport from these sources has resulted in contamination of sediments and surface
water in the marsh-pond ecosystem that borders the pushout area and the southern boundary of the
site. Surface water and sediments are contaminated primarily with heavy metals; some organic
compounds have also been detected.
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This report presents the focused feasibility study (FES) for the TBP area at J-Field. The
purpose of this study is to develop and evaluate potential remedial action alternatives to address
surface soil contamination at three source areas within the J-Field TBP area: the northern main pit,
the southern main pit, and the pushout area. Other source areas and contaminated media at the TBP
area are outside the scope of this interim remedial action and will be addressed as part of the long-
term remediation for J-Field.

S.2 FOCUSED FEASIBILITY STUDY APPROACH

The initial task of the FFS was to develop remedial action objectives and define the scope
of the proposed action given the information available from the remedial investigation, human health
and ecological risk assessments, and earlier investigations. Interim preliminary remediation goals
(PRGs) were developed for each contaminant of concern (COC) on the basis of risk to human and
ecological receptors and probable future land use. The objectives and scope (Section S.3) guided the
subsequent tasks of identifying and screening remedial action technologies (Section S.4), assembling
and screening preliminary remedial action alternatives (Sections S.5 and S.6), conducting treatability
studies, and evaluating the final remedial action alternatives. The last step in the evaluation process
was a comparative analysis of alternatives (Section S.7).

S.3 INTERIM REMEDIAL ACTION OBJECTIVES

S.3.1 Objectives and Scope

The overall objectives of the proposed interim remedial action at the TBP area of J-Field
are to:

*  Reduce exposure of human and environmental receptors (o surface contami-
nation in three source areas: the northern main pit, the southern main pit, and

the pushout area;

*  Minimize the potential for contaminant migration via sediment transport from
these areas;

* Minimize the potential for contaminant migration via downward leaching
through these areas; and

* Support long-term site remediation.
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Three source areas of contamination at the TBP area are the subject of this FFS: the
northern main pit, the southern main pit, and the pushout area. Two additional pits in the pushout
area have been filled in and are partially covered by soil pushed out from the main pits. Preliminary
results of human health and ecological risk assessments (ICF Kaiser Engineers 1995a; Hlohowskyj
et al. 1996) indicate that contaminated surface soil in these areas should be addressed to protect
human health and the environment. An interim remedial action could be implemented that would
achieve the objectives stated above.

Preliminary area and volume estimates for these areas are presented in Table S.1. Figure S.1
shows the areas with metal concentrations that exceed the mean regional background as reported by
ICF Kaiser Engineers (1995b). The figure also includes areas with levels of contaminants that exceed
the interim PRGs reported in Table S.2. The interim PRGs developed for surface soils at the TBP
area (Section S.5) were used to determine which source areas should be cleaned up as part of the
interim action and which could be appropriately left in their current condition until further action is
taken at the site as part of the long-term remediation for J -Field.

S.3.2 Preliminary Remediation Goals

For the TBP area, human health-based interim PRGs for soil were developed by using the
risk-based soil concentrations derived by the U.S. Environmental Protection Agency (EPA)
Region III. EPA Region ITI derives the risk-based values by following the Superfund risk assessment
guidelines (EPA 1989a,b) and standard default assumptions (EPA 1991a); the values are based on
carcinogenic and noncarcinogenic effects of ingesting “industrial” soil (as opposed to residential
soil).

Two approaches were employed to develop ecological risk-based interim PRGs for the TBP
area: (1) use of the contaminant uptake models developed for the ecological risk assessment to back-
calculate acceptable surface soil concentrations and (2) use of the human health-based interim PRGs
for COCs for which uptake modeling was not performed. In this latter approach, risk reduction for
ecological resources is considered to be directly correlated with the reduction of contaminant
concentrations or with removal of contaminated media. Thus, reducing surface soil contaminant
concentrations to the levels of the human health risk-based interim soil PRGs would also reduce risk
for ecological resources. In both approaches, each derived interim soil PRG was screened against
the regional background soil concentration of that contaminant, and the greater of the two values was
selected as the interim PRG.

Table S.2 integrates the ecological and human health risk-based PRGs and presents an
overall list of preliminary interim soil PRGs for the TBP area. The identified interim soil PRG for
each COC is the lower of the human health and ecological risk-based interim PRGs. These interim |
PRGs are initial guidelines and are not intended to set final cleanup levels or to establish that cleanup
to meet these goals is warranted (EPA 1991b, 1994).
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TABLE S.1 Estimated Areas and Volumes of Contaminated Surface
Soil at the Main Pits and Pushout Area

Contaminated Contaminants of
Surface Soil Interval® Concern Area (ftz) Volume (yd3)
0-6 in. Metals, organics 218,300 4,043
6-24 in. Metals, organics 208,600 11,590

* See Figure S.1 for location of excavation area.

S.4 POTENTIALLY APPLICABLE TECHNOLOGIES

Remedial technology types and process options that are potentially applicable to addressing
contaminated soil at the TBP area were identified and screened on the basis of effectiveness,
implementability, and cost and for applicability to specific site conditions in accordance with EPA
guidance (1988). The current understanding of contaminants and conditions at the site suggested that
the general response actions that could be implemented to achieve the project objectives
(Section S.3) are institutional controls, in-situ containment, removal, treatment, short-term storage,
and disposal. Specific application of these technologies to site conditions was evaluated to determine
which would be most appropriate for interim remedial action at the TBP area. The technology types
retained through the screening process include institutional controls (access restriction, ownership
and use or deed restriction, and monitoring); in-situ containment (surface control diversions, vertical
barriers, and caps); removal (excavation, and clearing and grubbing); ex-situ treatment (stabilization/
fixation, soil washing, soil leaching, incineration, and thermal desorption); short-term storage
(on-site open and closed structures); and disposal (off-site land-based facility). These technologies
were combined to develop preliminary interim remedial action alternatives for the TBP area.

S.5 DESCRIPTION OF ALTERNATIVES

Preliminary alternatives for remediating surface soil at the TBP arca were developed and
screened in accordance with CERCLA, EPA guidance (1988), and the National Oil and Hazardous
Substances Pollution Contingency Plan (EPA 1990). Five preliminary alternatives were developed
and screened on the basis of implementability, effectiveness, and cost. These alternatives are
described briefly in the following subsections.
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TABLE S.2 Risk-Based Interim Preliminary Remediation Goals
(PRGs) for Surface Soil at the TBP Area

Contaminant Interim PRG (mg/kg)

Volatile and semivolatile organic compounds

Trichloroethene 1.3

2-Methylnaphthalene NA®
Explosive

Nitroglycerin NA

Inorganic materials

Aluminum 7.940°
Antimony 3.7°
Arsenic 3.8¢
Barium 64.4*
Beryllium 1.3¢
Cadmium 0.34¢
Chromium 16.7¢
Cobalt 25.0°
Copper 100
Cyanide 1.0°
Lead 58.7/400°
Mercury 0.04°
Selenium 0.20°
Silver 2.0°
Zinc 37.0°

Interim PRG is ecological risk-based (see Table 3.5).

NA = No interim PRG developed. Insufficient data to develop
ecological risk-based interim PRG, and no EPA Region III human
health-based PRG has been developed (see Table 3.2).

Ecological risk-based PRG value is below mean background
concentration; interim PRG is mean background concentration.

Interim PRG is human health-based (see Table 3.2).

The ecological risk-based PRG is 58.7 mg/kg (see Table 3.5). EPA
currently recommends a soil cleanup value of 400 mg/kg for residential
land use (see Table 3.2). The cleanup goal for lead has been as high as
1,000 mg/kg at other APG sites (Wrobel 1995).
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S.5.1 Alternative 1: No Action

Alternative 1 is included to provide a baseline for comparison with the other action
alternatives. Under this alternative, the site would continue to operate under restricted access.
Current conditions of the contaminated surface soil would continue. The baseline condition of the
J-Field TBP area would include only minor maintenance activities, such as mowing and monitoring.

S.5.2 Alternative 2: Limited Removal and Disposal, and In-Situ Containment

Under Alternative 2, contaminated surface soil in the two main pits and pushout area would
be contained in place with a protective soil cover. Limited excavation and disposal would be
implemented to address contaminated soil in the main pits (specifically arsenic and polychlorinated
biphenyls [PCBs]).

The “risk-reduction cover” would involve placing a geotextile fabric over the vegetation-
cleared surface (about 5 acres) and covering it with a layer of soil sufficient to raise the site
topography above the 100-year floodplain. The soil layer would be stabilized with a vegetative
cover. Runoff from the area would be diverted by surface grading controls. Erosion of contaminated
soil from the portion of the pushout area in contact with the marsh would be mitigated by installing
a vertical barrier. Because the soil layer would be emplaced incrementally in 2-ft layers, UXO
screening most likely would not be required for this component. A UXO survey would be required
for the limited excavation component, especially if conventional equipment were used. The area of
excavation would be limited, so hand removal methods could be used (if the density of metal
contacts present is high). The limited disposal component under Alternative 2 would involve
shipping about 400 yd® of soil to a permitted off-site facility for treatment (stabilization and possibly
incineration) and disposal.

Stabilization of the shoreline to the south of the TBP area would also be implemented as
part of this alternative. Installation of a boulder riprap berm would reduce the potential for long-term
erosion along the shoreline.

S.5.3 Alternative 3: Removal and Short-Term Storage
Under Alternative 3, contaminated surface soil in the two main pits and pushout area that
exceeds soil cleanup criteria would be removed and transported to an on-site, short-term storage

facility, where it would be stored until final remediation is addressed at J-Field.

Soil would be excavated to a depth of 2 ft from the source areas with standard earthmoving
equipment, such as front-end loaders, scrapers, and backhoes. The excavation area would be
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surveyed for UXO in the upper 2 to 4 ft. Approximately 16,000 yd® of soil would be removed. The
short-term storage facility would be constructed adjacent to the Prototype Building to minimize the
distance the material would have to be transferred. The short-term facility would be a modular
building consisting of fabric walls. The base of the structure would require the construction of a
bermed and drained concrete or asphalt pad equipped with a leachate collection system. An air
infiltration system might also be required.

S.5.4 Alternative 4: Removal, On-Site Treatment, and Limited Disposal

Under Alternative 4, contaminated soil in the two main pits and pushout area that exceeds
soil cleanup criteria would be removed and treated by soil washing/leaching to reduce the volume
of waste for off-site disposal.

The removal component of Alternative 4 would be similar to that of Alternative 3; however,
the excavated soil would be transported to an on-site soil washing/leaching treatment facility, which
would be constructed adjacent to the Prototype Building. For the conceptual design, it was estimated
that 16,000 yd3 of soil would be treated. After removal and treatment, the cleaned material would
either remain on-site to be used as fill (pending a treatability variance or CERCLA waiver) or be
shipped to an off-site solid waste disposal facility, in accordance with the State of Maryland’s
preference. Limited disposal under Alternative 4 would involve shipping recovered lead, scrap metal,
and other (nonhazardous) refuse, as necessary, to an off-site facility (smelter and/or municipal
landfill). A portion of the soil from the southern main pit, contaminated with PCBs, would also be
sent off-site for treatment and disposal.

S.5.5 Alternative 5: Removal, Off-Site Treatment, and Disposal

Under Alternative S, contaminated soil in the two main pits and pushout area that exceeds
soil cleanup criteria would be removed and transported to an off-site treatment and disposal facility.

The removal component of Alternative 5 would be similar to that of Alternative 3; however,
the excavated soil would be temporarily staged on-site following excavation, then transported to an
off-site treatment and disposal facility.

S.6 IDENTIFICATION OF FINAL ALTERNATIVES

On the basis of the screening analysis for preliminary alternatives, all five of the
preliminary alternatives were retained for detailed analysis. Although the no-action alternative
(Alternative 1) would not be protective of human health and the environment in the long term, it was
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retained through this screening to provide a basis for comparison with the remaining action
alternatives during the subsequent detailed analysis. Alternatives 2 and 3 were retained because they
offer low-cost options for reducing risk; however, Alternative 3 it is not considered effective in the
long term and would thus require an additional action at a future date. Alternatives 4 and 5 were
retained because they offer permanent solutions to surface soil contamination; however, these
alternatives are fairly costly.

S.7 EVALUATION SUMMARY AND COMPARATIVE ANALYSIS

Table S.3 provides the comparative analysis of the five remedial action alternatives. The
analysis is summarized as follows.

All of the final remedial action alternatives for the TBP area, except for the no-action
alternative (Alternative 1), satisfy the threshold criteria for protecting human health and the
environment and complying with regulatory requirements, with waivers as appropriate. Overall
protectiveness would be comparable for Alternatives 2,4, and 5. Alternative 3 is protective in the
short term but would require an additional component (e.g., off-site treatment and disposal) to be as
protective as Alternatives 4 and 3.

Only Alternatives 2, 4, and 5 are expected to provide a permanent solution that would
ensure protection for a very long time; however, long-term effectiveness under Alternative 2 could
be affected by the potential for flooding. It is possible that the soil washing/leaching treatment under
Alternative 4 would be more protective than Alternative 5 if, at some future date, the stabilized/
solidified waste were to be exposed to the environment and the contaminants leached. However,
appropriate design and good engineering practices would minimize the likelihood of such an
occurrence.

Each action alternative would reduce contaminant mobility. Under Alternative 2, waste
toxicity and volume would be only somewhat reduced. Under Alternative 3, waste volume would
not be affected. Under Alternative 4, waste volume would decrease. Waste volume would increase
under Alternative 5 because of the addition of cement and fly ash to stabilize the waste. Treatment
methods under Alternatives 2, 4, and 5 would reduce contaminant toxicity; under Alternative 4,
metals would be recovered and recycled.

The short-term effectiveness of Alternatives 2 through 5 would be comparable. The overall
risk to the general public would be higher for Alternative 5 because it involves off-site transport of
a large volume of contaminated soil. Environmental impacts at the TBP area from excavation and
construction activities would be common for all action alternatives, and comparable impacts would
be expected. Mitigative measures would be used to minimize potential short-term impacts.
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Emplacement of the “risk-reduction cover” under Alternative 2 would be straightforward,
as would construction of the storage facility under Alternative 3. Implementing Alternative 4 would
also be fairly straightforward, although additional studies would be required to refine the soil
washing/leaching treatment system design and cost estimates. The chemical stabilization/solidifi-
cation treatment that would be performed off-site under Alternative 5 is fairly well established and
would not require further development before implementation.

Alternative 2 has the lowest overall estimated cost ($1.8 million) of the action alternatives;
however, this estimate only includes projected costs for the next 30 years and is not directly
comparable to Alternatives 3, 4, and 5 (for excavation to 2 ft). Alternative 5 is considered more cost-
effective than Alternative 4 for site cleanup. The estimated total cost of Alternative 5 is $10.5 million
(for excavation to 2 ft), and it would provide a similar level of overall effectiveness as Alternative 4,
which would cost an estimated $13.1 million.
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1 INTRODUCTION

1.1 BACKGROUND

The Environmental Management Division (EMD,) of Aberdeen Proving Ground (APQG),
Maryland, is conducting a remedial investigation and feasibility study (RI/FS) of the J-Field area at
APG pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act,
as amended (CERCLA). J-Field is located within the Edgewood Area of APG in Harford County,
Maryland (Figure 1.1). Since World War II, activities in the Edgewood Area have included the
development, manufacture, testing, and destruction of chemical agents and munitions. These
materials were destroyed at J-Field by open burning/open detonation (OB/OD). Portions of J-Field
continue to be used for the detonation and disposal of unexploded ordnance (UXO) by OB/OD under
authority of the Resource Conservation and Recovery Act (RCRA).

J-Field is almost flat and is covered by open fields, woods, and nontidal marshes. It
encompasses about 460 acres at the southern end of the Gunpowder Neck Peninsula (Figure 1.1).
The peninsula is surrounded by tidal estuaries on three sides — Gunpowder River to the west and
Chesapeake Bay to the south and east.

The Toxic Burning Pits (TBP) area, one of the designated areas of concern (AOCs) at
J-Field, is located on about 9 acres in the southern portion of J-Field (Figure 1.2). This area was used
to dispose of bulk chemical wastes, drummed chemical wastes, high explosives, various chemical
agents, and chlorinated solvents. The TBP location contains several potential source areas of
contamination, including five burning pits (two main pits and the methylphosphonothioic acid [VXi,
mustard, and liquid smoke pits), a pushout area, a storage area, a disposal area, and a demolition
area.

1.2 PURPOSE OF THIS REPORT

The purpose of this focused feasibility study (FFS) is to develop and evaluate potential
remedial action alternatives to address surface soil contamination at three source areas within the
J-Field TBP area: the northern main pit, the southern main pit, and the pushout area. The FFS report
documents this process; its purpose is to provide sufficient information to support an informed
decision regarding an appropriate interim remedial action for these areas.
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1.3 ORGANIZATION OF THIS REPORT

Section 1 of this report presents background information and summarizes the purpose of
the proposed action within the context of the RI/ES process. Section 2 describes the site history and
environmental setting. The environmental setting includes site topography, soil, surface water,
geology and hydrogeology, groundwater, climate, ecology, and land use. Also provided are an
overview of available information about the nature and extent of contamination at the TBP area and
a discussion of exposure pathways. Contaminants of concern (COCs) are also identified in Section 2.

Section 3 describes the overall objectives of the interim remedial action. Other site aspects
discussed include applicable or relevant and appropriate requirements (ARARs), to-be-considered
requirements (TBCs), and the development of interim preliminary remediation goals (PRGs). In
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Section 4, potentially applicable technologies are screened on the basis of effectiveness, imple-
mentability and cost, and site-specific conditions. Section 5 describes and screens the preliminary
interim remedial action alternatives.

Section 6 provides a detailed description of the final interim remedial action alternatives.
These alternatives are evaluated in Section 7 against nine general criteria: overall protection of
human health and the environment; compliance with ARARS; long-term effectiveness and
performance; reduction of contaminant toxicity, mobility, and volume through treatment; short-term
effectiveness; implementability; and cost. The discussion of state and community acceptance has
been deferred and will be addressed in the Responsiveness Summary prepared for the Record of
Decision (ROD) for the site. Section 8 presents a comparative analysis.

All references cited in this report are listed in Section 9, and a list of preparers is given in
Section 10. Appendix A evaluates potential metal transport via leaching through the unsaturated
zone at the TBP area. Appendix B provides tables summarizing preliminary identification of ARARs
and TBCs for J-Field. Appendix C consists of data summary tables for the TBP area. Appendix D
describes the RI characterization activities and sampling results at the TBP area. Appendix E
explains the uptake model and approach used to develop ecological-based interim PRGs. The
methodology and assumptions used to determine the costs of the interim remedial action alternatives
are presented in Appendix F. Appendix G gives conversion factors between metric and English units
of measure.
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2 SITE BACKGROUND

2.1 SITE HISTORY

Disposal operations at the TBP area began in the 1940s and continued until about 1980. The
pits were used most extensively between the late 1940s and 1960s. Items disposed of included bulk
chemical wastes, drummed chemical wastes, high explosives (HE) (by OB/OD), nerve agents,
incapacitating agents (also known as riot-control agents), chlorinated solvents, and blister agents
(Nemeth 1989).

Information from interviews, sampling, geophysical surveys, and analysis of historical
aerial photographs indicates that five disposal pits were used at the TBP area (Figure 2. 1). The two
existing (or main) burning pits, each covering an area of about 4,500 ft2, were most actively used for
the disposal of various chemical agents and explosives. These pits are referred to as the northern and
southern main pits in this report and are the only visible open pits in this area. Two other burning
pits (the VX and mustard pits, Figure 2.1) are buried. The liquid smoke disposal pit, a small pit
measuring 4 x 6 ft, has also been reported (Nemeth 1989); however, its specific location is not clear.
In the HE demolition ground, near the southern edge of the site (Figure 2.1), HE munitions were
disposed of by detonation (Nemeth 1989). The TBP storage area, a fenced area near the southwestern
end of the mustard pit, was used for storage, as evidenced by historical aerial photographs taken in
the 1960s (U.S. Army 1965). A scrap metal mound has been observed in the field near the
southwestern portion of the site, adjacent to the marsh. This area (the TBP southwestern suspect
burning area, Figure 2.1) was probably active in the 1950s and 1960s, as indicated by historical
aerial photographs, and may have been used for burning and/or demolition. A small square pit,
measuring about 3.5 x 4.25 ft, lies between the southwestern suspect burning area and monitoring
well P9. This feature is believed to be the liquid smoke disposal pit.

Procedures for open burning in the TBP area involved placing 3-4 ft of wood dunnage in
a pit, placing the materials to be burned on top of the dunnage, adding fuel oil, and igniting it. Scrap
metal items were removed and reburned in the same manner. Large metal items were recovered and
disposed of as scrap. The depths of the pits were maintained by pushing burned soil and ash out
toward the adjacent marsh. The areas where this material now resides are referred to collectively as
the “pushout” area (Figure 2.1). The pushout area associated with the four burning pits occupies
about 100,000 ft> and extends more than 100 ft into the marsh (Sonntag 1991). Currently, the
pushout area shows obvious signs of disturbance, including an uneven surface, areas of bare ground,
and disposal debris (e.g., rebar, sheet metal, and rusted pipes).

An agent known as DANC (decontaminating agent, noncorrosive) was commonly used to
decontaminate scrap metal contaminated with mustard, Lewisite, and VX (Nemeth 1989). DANC
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FIGURE 2.1 Locations of Main Features and Monitoring Wells at the TBP Area

is an organic N-chloroamide compound in solution with 1,1,2 2-tetrachloroethane (TCLEA); it
typically contains 90-95% (by weight) TCLEA.

2.2 SITE DESCRIPTION

2.2.1 Topography

J-Field is nearly flat, with a maximum relief of about 10 ft. The elevation in the TBP area
ranges from about 14 ft above mean sea level (MSL) near the main pits to bay level at the shore. The
adjacent marsh and freshwater pond are at an elevation of about 5 ft above MSL during wet periods.
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2.2.2 Soil

The APG was not mapped in the most recent Harford County soil survey (Smith and
Matthews 1975). However, a previous survey by Perkins and Winant (1927) includes the APG. Their
map indicates that the surface of J-Field comprises fairly equal areas of Elkton silt loam, Sassafras
loam, and tidal marshes, with minor areas of Sassafras silt loam. Smith and Matthews ( 1975)
describe the Elkton soil as slowly permeable and poorly drained. The Sassafras soils are moderately
permeable and well drained. The tidal marsh soil is sandy to clayey, with peat or muck.

2.2.3 Surface Water

Surface water features at J-Field include freshwater marshes, a marsh pond, and two
unnamed streams that discharge into the Bush River (Figure 1.1). The freshwater marsh and pond
along the southern shore near the TBP area are separated from Chesapeake Bay by sandy beaches.
Because the beach acts as a dam, this marsh typically has water levels about 2 ft above high tide
(Hughes 1993a). The large pond in this marsh has a maximum depth of about 5 ft. Other large
marshes are present along J-Field’s eastern and western shores, Water levels in these marshes are
tidal influenced (Hughes 1993b). The streams along the eastern coast of J-Field are also affected by
tides. Discharge is minimal except during heavy rainfalls (Hughes 1993a). The TBP area is located
within the 100-year floodplain (Federal Emergency Management Agency [FEMA] 1986).

A tidal measuring station, located on Pooles Island (about 1 mi southeast of J-Field), shows
that the difference between the mean high tide and the mean low tide is about 1.2 ft (National
Oceanic and Atmospheric Administration [NOAA] 1993). The average level of the surrounding
estuaries at Pooles Island is about 0.9 ft above MSL (Hughes 1993c). Vroblesky et al. (1989)
determined an average bay level of 1.5 ft above MSL at an APG site north of J-Field. Hughes
(1993b) suggested that the bay level measured by Vroblesky et al. was higher because the tide station
for the study was located on an inland creek and not in the bay or estuary.

The depth of water in the Gunpowder River and Chesapeake Bay proper within 0.5 mi of
J-Field’s shores is generally shallower than 12 ft below mean lower low water (NOAA 1993).1
2.2.4 Geology and Hydrogeology

The stratigraphy at J-Field consists of Pleistocene sediments of the Talbot Formation

underlain by Cretaceous sediments of the Patapsco Formation (Potomac Group). The Pleistocene
deposits are divided into three main units: a surficial, unconfined aquifer of interbedded sand, clay,

' “Mean lower low water” refers to the mean of the lower of the two daily low tides.
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and silt; a confining unit of sandy and silty clay; and a confined sand and gravel aquifer (Hughes
1993a). On the basis of current knowledge of contaminant distribution, groundwater studies have
focused on the surficial aquifer. The generalized stratigraphy in the TBP area is shown in Figure 2.2.

The deeper Talbot deposits fill a paleochannel eroded into the Patapsco sediments.
Pleistocene paleochannels are common in the region (Kerhin et al. 1988), and similar features have
been identified at other APG study areas (Lorah and Clark 1992; Vroblesky et al. 1989; Oliveros and
Vroblesky 1989). Hughes (1991, 1992, 1993a) performed a marine seismic survey around the J-Field
peninsula to determine the offshore extent of the geologic units. The seismic data suggest that the
confining unit and the confined aquifer pinch out against the sides of a southwest-trending
paleochannel. The width of this feature is approximately 1 mi.

Several monitoring wells were installed in the TBP area during the field investigations
conducted at J-Field (Figure 2.1). One TH-series well (TH4) was installed near the TBP area by the
U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) during a 1977 environmental
survey. Five additional wells (P1-4, 9) were installed by Princeton Aqua Science (1984). These wells
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FIGURE 2.2 Generalized Hydrogeologic Cross Section and Direction of Groundwater Flow at J-Field
TBP Area (Source: Modified from Hughes 1993a)
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are all screened in the surficial aquifer to a maximum depth of 20 ft; they do not penetrate the
confining unit.

The U.S. Geological Survey (USGS) installed five monitoring well nests (JF4-JF8), each
consisting of three wells, in each of the three main Pleistocene units (Hughes 1993a). The well
screens range in length from 3 to 5 ft. Hughes estimated hydraulic conductivities for these units
based on slug tests performed in these and other J-Field monitoring wells.

In 1993, well JF173 was installed southeast of the main pits to monitor for dense,
nonaqueous-phase liquids (DNAPLS) at the base of the surficial aquifer. The well is screened over
a 5-ft interval, ranging from a depth of 26 to 31 ft (Patton 1994), Well JF183 was installed for use
as a pumping well for the pumping test conducted in 1994; it is screened across the entire depth of
the surficial aquifer.

In early 1996, wells JF201 and JF203 were installed adjacent to well TH4. Well JF203 is
shallow, installed to replace the sediment-filled TH4. Well JF201 was installed to a depth of 165 ft
to assess the confined aquifer.

2.2.4.1 Surficial Aquifer

The surficial aquifer is composed of medium- to fine-grained sand with interbedded clay
(Hughes 1993a). The sand is generally red to gray in color; the clay is dark to light gray. The sandy
facies are commonly silty or clayey. Hughes suggests that these sediments were deposited in an
estuarine or marginal marine system during a period of higher sea level. A 10-ft vertical exposure
of this unit can be viewed along the coast west of the TBP area. Here the stratigraphy is mainly
reddish silt with fine sand. A 1-ft clay layer is also present. The depositional units appear to be
continuous along the 50-ft length of the 10-ft-high cliff.

The total thickness of the surficial aquifer in the TBP area ranges from 30 to 40 ft. The
USGS data suggest a basal contact elevation of 25-31 ft below MSL. Clay or silt units with
thicknesses of up to 8 ft have been logged within this unit.

The hydraulic conductivity of the surficial aquifer has been estimated in several ways.
Hughes (1993a) measured it to be in the range of 1.0 x 10 to 3.7 x 10 cmy/s (0.29 to 1.04 ft/day),
with a median of 2.4 x 10 cm/s (0.69 ft/day). These values are typical of silty sand or silt (Freeze
and Cherry 1979). Because of the problems inherent in slug testing of wells, the results often under-
estimate the horizontal conductivity (Bradbury and Muldoon 1990; Hughes 1993b). During
calibration of a draft modeling study, a value of 2.8 x 10~ cn/s (8 ft/day) was assigned to this unit
(Hughes 1993b). A pump test at well JF183, installed in 1994, indicated a hydraulic conductivity
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of 1.9 x 107 cm/s (5.3 ft/day) (Quinn 1995). This value is consistent with a silty to clean sand
(Freeze and Cherry 1979).

Despite the available data, the permeability of the surficial aquifer at the TBP area and
throughout most of J-Field is uncertain. Because of the arrangement of interbedded facies, the
permeability of the surficial aquifer varies over several orders of magnitude laterally and vertically.
Any measurement of permeability is highly spatially dependent because of location-specific
stratigraphy and well construction factors, including the depth interval of the well screen.

The flow rate produced by the pump test well was low. A yield of 2 gpm could not be
sustained during a step drawdown test. The constant-rate pump test was completed with a flow rate
of I gpm.

Continuous-head recordings available from the USGS for the 1993 water year indicate that
the head in the surficial aquifer in the TBP area is more than 6 ft above MSL during a wet springtime
and approximately 1 ft below MSL during August and September, when high evapotranspiration
rates prevail.

The surficial aquifer receives most of its recharge by infiltration of precipitation; however,
during dry periods, water levels in wells may be slightly lower than bay level (Hughes 1993a). A
flow reversal may take place during these periods, with flow from the tidal estuaries providing
recharge to the aquifer.

Under Maryland Code of Regulations 26.08.02.09, the surficial aquifer at J-Field is
classified as a Type II(b) aquifer (Lemaster 1995). A Type II(b) aquifer has a transmissivity between
1,000 and 10,000 gal/day/ft, a permeability greater than 100 gal/day/ft>, and natural water with a
total dissolved solids concentration of between 500 and 1,500 mg/L.

2.2.4.2 Confining Unit

The confining unit contains silty and sandy clay with shell fragments and varying amounts
of organic matter. The clay is dark gray or olive gray in color. Hughes (1993a) interprets the
sediment to be an estuarine deposit.

The basal contact elevation of the confining unit in the TBP area ranges from 64 ft to deeper
than 145 ft below MSL (according to logs for well JF201). The thickness of this unit in the TBP area
ranges from 35 ft in the northwestern portion of the area to greater than 125 ft in the southeastern

portion. The thickness apparently depends on the depth of paleochannel erosion into the Potomac
Group.
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Slug tests performed by Hughes (1993a) on three wells in this unit yielded hydraulic
conductivity values of less than 3 x 10 to 7.0 x 1075 cm/s (0.01-0.20 ft/day), with a median value
of 1.8 x 107 cm/s (0.05 ft/day). These values fall into the typical range of fine-grained materials
(Freeze and Cherry 1979). Hughes (1993c) suggests that the slug test generally provides an estimate
of horizontal conductivity, so the vertical conductivity may be much less. A value of 1.8 x 10" cm/s
(5x103 ft/day) used by Hughes (1993b) is comparable to that of Vroblesky et al. (1989), who
modeled a nearby clay-filled estuarine paleochannel with a vertical hydraulic conductivity of
6.8 x 10 cm/s (2 x 10 f/day).

2.2.4.3 Confined Aquifer

The confined aquifer consists of gravelly sand with some clay and clayey sand. The
confined aquifer is a fluvial deposit that blankets the bottom of a paleochannel identified by marine
seismic and exploratory borings.

The thickness of the confined aquifer cannot be determined with USGS cluster well data
because the confined aquifer monitoring wells do not fully penetrate the aquifer. Data from a deep
USGS exploratory boring located near cluster JF8 (Figure 2.1) indicate that the base of the confined
aquifer near the pits is about 120 ft below MSL (Hughes 1993a).

Slug tests were performed in four J-Field wells screened in the confined aquifer (Hughes
1993a). Hydraulic conductivity values determined for two wells completed in permeable portions
of the aquifer were 3.9 x 10 and 3.2 x 10! cm/s (110 and 930 ft/day), with a median of
1.3 x 107 /s (390 ft/day). Hydraulic conductivity values determined for two other wells screened
in fine-grained zones were 1.1 x 10~ and 1.8 x 10 Zem/s (3.2 and 52 ft/day), with a median of
3.9 x 107 cn/s (11 f/day).

2.2.4.4 Cretaceous Sediments

The Cretaceous Patapsco Formation sediments beneath J-Field are alluvial deposits of
interbedded fine-grained sand and massive clay (Hughes 1993a). The Cretaceous clays are
differentiated from Pleistocene clays by color in the USGS stratigraphic logs. Rather than the dark
and olive gray of the confining unit, the Patapsco clays vary among reddish brown, light gray, white,
light red, and olive yellow. The top of the Cretaceous sediments dips from 105 ft below MSL in the
western portion of J-Field to 157 ft in the east (Hughes 1993a). Interpretation of gamma logs of the
exploratory boreholes suggests that the sands range from 2 to 30 ft thick and that the clays range
from 5 to 45 ft thick. Stratigraphic cross sections suggest that the various lenses are highly
discontinuous laterally (Hughes 1993a). The Cretaceous deposits are underlain by metamorphic rock
at a depth of about 800 ft.
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2.2.4.5 General Groundwater Flow

Field measurements of heads at J-Field indicate that groundwater flow is generally from
topographically high areas to topographically low areas, such as marshes and estuary discharge areas
(Hughes 1993a). In the TBP area, the water table has a local high in the area between the main pits
and the Prototype Building. No pumping stresses are imposed on the Talbot aquifers at or in the
vicinity of J-Field. The nearest pumping wells are 4 mi away, across the Gunpowder River
(Hughes 1993a).

A comparison of the heads of wells screened in the three Pleistocene units indicates a
downward gradient, suggesting leakage from the surficial aquifer into the confining unit and
confined aquifer (Hughes 1993a). However, in wetlands and estuaries, flow is assumed to be
vertically upward as groundwater flows from the deeper units to the discharge areas. The vertical
head gradient within the surficial aquifer currently cannot be determined because only one well is
screened in the surficial aquifer at each USGS well nest.

Hughes (1993a) describes the head distribution pattern in the confining unit and the
confined aquifer as generally similar to that of the surficial aquifer. A low lateral head gradient was
observed, so lateral flow is minimal. Discharge is believed to occur through the confinin g unit into
the estuaries. During dry periods, flow reversals occur as the heads in the surficial aquifer fall
slightly below those in the confined aquifer.

The tide in the bay influences water levels in some wells screened in the surficial aquifer
at J-Field. The degree of influence depends on the distance from the shore and the presence of fine-
grained confining or semiconfining units within the surficial aquifer. Continuous-head data are
available from USGS for two wells (JF63 and JF43) in the TBP area. Stratigraphic logs for these
wells indicate that they are screened in and overlain by fine sand (Hughes 1993a). The heads do not
demonstrate the two highs and lows per day expected for tidally influenced wells. These data suggest
that the distance from the shore to the TBP area is sufficient to negate tidal influence.

Hughes (1993a) did not observe tidal effects in wells screened in the confining unit. The
confined aquifer, however, exhibited a strong tidal influence in continuous water-level data from six
confined-aquifer monitoring wells. The heads fluctuate over a range of about 0.75 ft. Over a two-day
period, the water levels in the wells show a high degree of similarity independent of distance from
the shoreline. The head changes are therefore attributed to tidal loading on the confined aquifer.

2.2.5 Climate

The Harford County area has a continental-type climate with significant temperature
contrasts between winter and summer (Smith and Matthews 1975). The average daily high and low
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are 65°F and 42°F, respectively. The average annual temperature is about 54 °F. The average annual
precipitation of 45 in./year is distributed fairly uniformly throughout the year.

2.2.6 Ecology

Ecological surveys were conducted at J-Field as part of the overall site ecological risk
assessment (ERA), and the results of these surveys are presented in the draft ERA report
(Hlohowskyj et al. 1996). The following subsections (2.2.6.1 through 2.2.6.4) summarize the
ecological setting of the TBP area on the basis of the results presented in that report.

2.2.6.1 Terrestrial Habitats

Terrestrial habitats at the TBP area include grassland and forested plant communities and
represent less than 0.02% of the available terrestrial habitat at J-Field. The area immediately
surrounding the main pits comprises disturbed habitats consisting exclusively of mowed and
unmowed grassland with patches of bare ground. The areas of bare ground are located mainly in the
pushout area, where a variety of disposal debris, such as rebar, sheet metal, and rusted pipes, is
present. The grassland is bordered to the south, east, and north by marsh habitat, with a narrow band
of upland forest occurring between the marsh and grassland habitat along the southern and
southeastern boundary of the area. Dominant woody species in the forested habitats include black
gum, sycamore, sweetgum, red and white oaks, and black tupelo.

2.2.6.2 Freshwater Habitats and Wetlands

The freshwater marsh southeast of the main pits and largely surrounding the pushout area
is the major nontidal freshwater habitat in the southern portion of the Edgewood Peninsula. No other
freshwater habitats are present at the main pits and pushout area. A large freshwater pond occurs near
the center of the marsh. The pond is classified as an intertidal estuarine permanently flooded wetland
(Hlohowskyj et al. 1996). The areal extent of the pond varies seasonally with changes in the water
table and precipitation periods, averaging about 2.5 acres. No permanent surface water connections
exist between the pond and Chesapeake Bay, although occasional connection is possible during very
high tides and during extremely heavy rains. The marsh is classified as an intertidal estuarine
wetland irregularly flooded by tides (Hlohowskyj et al. 1996). Common reed, the dominant plant
species (Van Lonkhuyzen 1994), forms floating mats in some parts of the marsh. Palustrine forested
and scrub/shrub seasonally flooded wetlands are also present along portions of the perimeter of the
marsh, particularly along the southern and northern boundaries of the TRP area.
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2.2.6.3 Fish and Wildlife

More than 40 mammal, 22 reptile, and 15 amphibian species have been reported from the
APG (USATHAMA 1993), and many of these species may occur at J-Field and use portions of the
TBP main pits and pushout area.

Small mammals that have been collected from the TBP area include the white-footed
mouse, meadow vole, and short-tailed shrew. Red fox and feral house cats have been observed at the
TBP area, while bats have been observed flying over the site (Hlohowskyj et al. 1996). Although
white-tailed deer, raccoon, muskrat, gray squirrel, and eastern chipmunk may occasionally forage
at the site, the main pits and pushout area provide little or no habitat for these species.

The main pits and pushout area may provide seasonal or year-round habitat for a variety
of reptile and amphibian species, primarily the American toad, northern spring peeper, spotted
salamander, eastern box turtle, and a number of snake and lizard species; however, use of the main
pits and pushout area by these species is most likely limited. In contrast, the marsh and pond
represent good habitat for a variety of reptiles and amphibians, including bullfrog, leopard frog,
eastern painted turtle, and common snapping turtle. The surrounding wooded areas also provide
habitat for a variety of species.

Although more than 40 species of fish have been reported to occur in the APG area, most
of these species are found in Chesapeake Bay and the Gunpowder and Bush Rivers. Fish collected
from the marsh pond adjacent to the pushout areas include the bluespotted sunfish, banded killifish,
spottail shiner, and golden shiner (Hlohowskyj et al. 1996).

The APG site is located along the Atlantic Flyway, a major migration corridor used by birds
in spring and autumn. Because of the presence of the flyway and the diversity of habitat types in the
vicinity, more than 140 species of birds have been reported from the APG (USATHAMA 1993), and
many may use J-Field as foraging or nesting habitat. Qualitative auditory and visual surveys of birds
were conducted in all seasons at the TBP area, and more than 110 species were reported from the
site (Hlohowskyj et al. 1996). Birds reported for the area included mourning doves, American robins,
eastern bluebirds, eastern kingbirds, and a variety of sparrows. Hawks that are known to nest in the
J-Field area and may use the TBP area include the American kestrel and red-tailed hawk. Althou ch
osprey are known to nest at J-Field, it is unlikely that the osprey would feed on any of the fish
species collected to date from the pond, primarily because of the small size of the fish.

A large variety of waterfowl occurs in the arcas surrounding J-Field. The State of Maryland
has designated Pooles Island, located about 1.5 km (1 mi) south of the Edgewood Peninsula and the
TBP area, as a “Colonial Waterbird Nesting Site” (McKegg 1992). In addition, the open water areas
north of the J-Field site have been identified by the state as a “Historic Waterfowl Staging and
Concentration Area” (McKegg 1992). Waterfow! and shorebirds that have been reported from the
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area and observed in the vicinity of the TBP area include mallard, tundra swan, wood duck, and great
blue heron (Hlohowskyj et al. 1996). The small size of the pond, however, probably limits its use
by large numbers of shorebirds or waterfowl.

2.2.6.4 Threatened and Endangered Species

No mammals, amphibians, or reptiles identified on the State of Maryland’s rare, threatened,
and endangered list have been reported for the J-Field area (Maryland Department of Natural
Resources [MDNR] 1992). The bobcat, classified as in need of conservation by Maryland
(MDNR 1992), has been reported for the general vicinity of APG (USATHAMA 1993) but not for
the J-Field site. The eastern harvest mouse, listed by Maryland as endangered, historically has been
reported for the area, but is now considered extirpated from the state (MDNR 1992). A number of
bird species reported from the APG are state-listed species (MDNR 1992), including the barn owl
(watchlist), sora (highly rare), dark-eyed junco (rare), and northern harrier (rare), and the grassland
habitats at the pushout area and adjacent marsh provide suitable habitat for these species. The dark-
eyed junco and the northern harrier were observed at the TBP area during the avian surveys
conducted at the site. Table 2.1 identifies state and federally listed bird species that have been
reported for APG,

TABLE 2.1 Bird Species of Special Federal and State Concern Reported at APG

Common Name Scientific Name State Status® Federal Status

Bald eagle Haliaeetus leucocephalus ~ Endangered Threatened
Common barn owl Tyto alba Watchlist Not listed
Common moorhen Gallinula chloropus Needs conservation Not listed
Dark-eyed junco Junco hyemalis Rare Not listed
Golden-crowned kinglet Regulus satrapa Rare Not listed
Loggerhead shrike Lanius ludovicianus Endangered c2b
Northern harrier Circus cyanus Rare Not listed
Peregrine falcon Falco peregrinus Endangered Endangered
Sharp-shinned hawk Aegolius acadicus Highly rare Not listed
Sora Porzana carolina Highly rare Not listed
Yellow-bellied sapsucker Sphyrapicus varius Historical Not listed
Yellow-rumped warbler Dendroica coronata Uncertain Not listed

* Source: MDNR (1992).

® C2 = Federal candidate for listing as a threatened or endangered species.
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Several federally listed species are known to occur at the APG and may forage in suitable
habitats near the TBP area (MDNR 1992; Wolflin 1992; USATHAMA 1993) (Table 2.1). The
peregrine falcon is federally listed as endangered. No suitable habitat for the peregrine falcon occurs
at the Edgewood Peninsula or the J-Field site; however, this species may be an occasional visitor to
the area, especially during migration. The loggerhead shrike is a federal category 2 species that has
been reported for APG and may forage in the TBP area. A federal category 2 species is a candidate
for listing as either threatened or endangered. Neither the peregrine falcon nor the loggerhead shrike
were observed at the TBP area during the avian surveys at the site.

APG supports the most significant concentration of bald eagles (federally listed as
threatened) on the northern Chesapeake Bay (Wolflin 1992). A bald eagle nest site is located
approximately 1.5 km (1 mi) north of the J-Field site. Occupation by the bald eagle is light to
moderate on Pooles Island and the shoreline areas of the Edgewood Peninsula (Wolflin 1992). The
bald eagle may forage on waterfowl at the marsh and pond adjacent to the pushout area but is
unlikely to use the immediate TBP area because of the absence of suitable habitat and because of
human activities at the site and surrounding areas.

2.2.7 Land Use

The lower portion of the Edgewood Peninsula is generally dedicated to a military test range,
with no resident population and only a limited number of site workers; however, the range fields
offer restricted, seasonal accessibility to a limited number of hunters. Upland game hunting and bow
hunting of deer and woodchuck are allowed along the northern border of (but not within) J-Field and
farther north on the peninsula. Blinds for hunting deer with guns are scattered throughout the
peninsula, including several locations in the northern portion of J-Field. However, the J-Field blinds
are no longer available to hunters; hunting and trapping are no longer allowed within the J-Field
boundary (Wrobel 1994). Seasonal hunting of migratory waterfowl is permitted along the entire
shoreline of J-Field.

Although most of the AOCs are no longer used for OB/OD, a portion of the Robins Point
Demolition Ground is currently active and is operating under interim status under RCRA. An open
burning pan located 50 m west of the Prototype Building and an open detonation area at the White
Phosphorus Pits area are also being used for emergency disposal operations.

Recent remedial activities at O-Field have required rerouting Robins Point Road through
N-, D-, and I-Fields; the firing range; and H-Field; thus making J-Field less accessible. These
changes in the main access route to J-Field will most likely preclude any future development of the

J-Field site in the near term. In the long term, disturbances due to testing at H- and I-Fields make
development of the J-Field site unlikely.
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2.3 NATURE AND EXTENT OF CONTAMINATION

The following subsections summarize what is currently known about the nature and extent
of contamination at the TBP area. Because the focus of this report is to address contaminated surface
soil in the main pits and pushout area, the discussion of soil is most detailed. Site characterization
data collected from 1993 to 1995 are presented in Appendix C. Appendix D, which is based on the
draft RI report (Yuen et al. 1996), provides more details (including locations of samples) on the
results of the RI at the TBP area.

2.3.1 Soil

As part of the J-Field RI, soil samples have been collected from the TBP area and analyzed
for various constituents. This discussion is divided into sections for the northern main pit, the
southern main pit, and the pushout area east of the main pits to describe the contaminants found at
each area. Two additional pits, the VX pit and the mustard pit, occur within the pushout area. These
pits have been filled in and are partially covered by soil pushed out from the main pits. A brief
discussion of these pits is included in Section 2.3.1.3.

2.3.1.1 Northern Main Pit

Soil borings ranging in depth from 4 to 12 ft were drilled in six locations (JBP2-W,
JBP2-C, JBP2-E, TBNPBOR]1, TBNPBOR?2, and TBNPBOR3; see Figure D.5) within the northern
main pit as part of the RI. Samples taken from the borings indicate that contamination in the pit is
not homogeneous. In general, contamination is higher in the western portion of the pit than in the
eastern portion. The highest levels of volatile organic compound (VOC) contamination occur in
sample TBNPBOR3 at the depth interval between 4 and 10 ft. Contaminants include acetone (up to
6,000 pg/kg at 8-10 ft), tetrachloroethylene (TCLEE) (up to 750 pg/kg at 6-8 ft), chlorobenzene (up
to 23,000 pg/kg at 4-6 ft), ethyl benzene (up to 6,600 ug/kg at 6-8 ft), toluene (up to 4,200 ug/kg at
6-8 ft), and total xylenes (up to 46,000 pg/kg at 6-8 ft). Other VOCs, present at lower concentrations,
include 1,1-dichloroethylene (1 IDCE), 12DCE, chloroform, TCLEA, and trichloroethylene
(TRCLE). Semivolatile organic compounds (SVOCs) were also highest in sample TBNPBOR3 and
include bis(2-ethylhexyl) phthalate (up to 1,900 ug’kg at 6-8 ft), 2-methylnaphthalene (up to
2,100 pg/kg at 6-8 ft), and naphthalene (up to 1,800 pg/kg at 6-8 ft).

Metal contamination in soil underlying the northern main pit reflects a similar pattern as
exhibited by the VOCs: contamination is highest in the western and central portions of the pit. The
highest levels of heavy metal contamination occur in the upper 4 ft of soil. Metals include arsenic
(up to 2,290 mg/kg), cadmium (up to 77 mg/kg), chromium (up to 240 mg/kg), copper (up to
7,120 mg/kg), lead (up to 4,790 mg/kg), and zinc (up to 17,800 mg/kg). In general, concentrations
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of these metals decrease with depth, although elevated concentrations of metals were detected at
depths of up to 12 ft. Toxicity characteristic leaching procedure (TCLP) analyses indicate high
leachate levels of arsenic (155-216 pg/L), lead (1,620-26,500 pg/L), and cadmium (16.4-187 pg/L).
The soil is therefore considered hazardous (i.e., characteristically toxic) with respect to lead and
cadmium.

Low levels of PCBs (<10 mg/kg at 0-2 ft) and dioxin/furan compounds (< 5 pg/kg at 4-6 ft)
were also detected in the western portion of the northern main pit. One sample (TBNPBOR3) had
a total petroleum hydrocarbon (TPH) concentration of 19,000 mg/kg at 4-6 ft.

2.3.1.2 Southern Main Pit

Soil borings ranging in depth from 4 to 10 ft were drilled in five locations (JBP1-W,
JBPI1-E, JHDP-C, TBSPBORI, and TBSPBORZ2; see Figure D.5) within the southern main pit as
part of the RI. In general, the highest levels of VOC contamination are in the eastern portion of the
pit. Although no VOC contamination was present at the surface, VOC concentrations were found
to generally increase with depth. The highest concentrations of VOCs, found in the eastern portion
of the pit, include 12DCE (8,400 pg/kg at 10 ft), trans-12DCE (3,220 pg/kg at 6 ft),
1,1,2-trichloroethane (112TCE) (8,540 pg/kg at 6 ft), TCLEA (3,270,000 ug/kg at 6 ft), TCLEE
(25,700 pg/kg at 6 ft), TRCLE (263,000 pg/kg at 6 ft), and vinyl chloride (302 pg/kg at 6 ft). SVOCs
were highest in the upper 2 ft; these include N-nitrosodiphenylamine (up to 950 ug/kg), hexa-
chloroethane (up to 580 ug/kg), and pyrene (up to 580 pg/kg).

In general, heavy metals contamination is lower in the southern main pit than in the
northern main pit; the highest levels occur in the upper 4 ft of soil. Metals include arsenic (up to
28.2 mg/kg), cadmium (up to 7 mg/kg), copper (up to 366 mg/kg), lead (up to 831 mg/kg), and zinc
(up to 1,240 mg/kg). In general, metal concentrations decreased with depth in the southern main pit.

PCBs (e.g., Aroclor 1254) were found in the upper 4 ft in the eastern portion of the southern
main pit (in sample JBPI-E, collected by Weston, Inc., in 1993). Sampling indicates a fairly
localized area of PCB contamination in the surface soil.

2.3.1.3 Pushout Area East of Main Pits

Surface soil samples collected by Weston, Inc., in 1992 indicate that VOC contamination
is present in the upper 1 ft of the pushout area soil; these include acetone (up to 1,460 ng/kg),
TCLEA (up to 13,200 pg/kg), and TRCLE (up to 26,000 pg/kg). SVOCs were also detected: hexa-
chloroethane (up to 498 ug/kg), phenanthrene (up to 311 ug/kg), and pyrene (up to 215 pg/kg).
Figure D.4 shows the locations of all samples collected within the pushout area.
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Sampling in the pushout area also indicates that concentrations of heavy metals in the upper
4 ft exceed background concentrations (Table 2.2). The eastern portion of the pushout area exhibits
the highest concentrations, although elevated concentrations were found throughout. In the upper
2 ft, metals include arsenic (up to 41 mg/kg), copper (up to 4,320 mg/kg), and lead (up to
94,000 mg/kg). TCLP analyses indicate that pushout area soil is hazardous with respect to lead. The
vertical extent of metal contamination in soil is related to the thickness of the pushout material and
increases toward the marsh. In general, metal concentrations decrease with depth.

Low levels of PCBs (Aroclor 1248, up to 3 mg/kg in sample JBPMA) were found in the
upper 1 ft (Figure D.6). Low levels of pesticides were also found in the upper 1 ft (4,4'-dichloro-
diphenyltrichloroethane [DDT], up to 177 Hg/kg in sample JBPMA). No explosives were detected
in the surface soil samples.

Within the pushout area are two buried pits: the VX pit and the mustard pit (Figure 2.1).
These pits were delineated during the RI by aerial photographic analysis (Yuen et al. 1996) and
geophysical surveys (Daudt et al. 1994; Davies et al. 1995). Four surface soil samples (OT16A,

TABLE 2.2 Mean and Maximum
Background Soil Concentrations of Metals
Reported for Off-Site Areas

Surrounding APG

Concentration in Soil (mg/kg)

Metal Mean Maximum
Aluminum 7,940 17,300
Antimony 3.14 <9.8
Arsenic 2.57 5.29
Barium 43.6 125
Beryllium 0.44 1.42
Calcium 534 1,980
Chromium 16.8 68.9
Copper 8.72 27.5
Iron 12,300 23,500
Lead 21.6 117
Magnesium 1,010 3,920
Manganese 276 1,140
Mercury 0.04 <0.14
Nickel 8.37 24.1
Potassium 384 1,700
Selenium 0.21 0.497
Zinc 37 242

Source: ICF Kaiser Engineers (1995a).
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OT16B, OT19A, and OT19B; see Figure D.4) were collected from two locations near the VX pit.
Five borings (VXBOR1-VXBORS; see Figure D.5), ranging in depth from 4 to 16 ft, were drilled
into the VX pit as part of the RL The nature of contamination at the VX pit was only partially
characterized due to the potential presence of UXO (especially in the area of VXBOR3 and
VXBOR4). On the basis of available data, the bottom of the VX pit is inferred to be about 4-6 ft
below the ground surface.

Soil samples from the VX pit indicate that contamination is highest at the disposal center
within the pit (near borings VXBOR3 and VXBORA4). In this area, surface soil is contaminated with
moderate to high levels of heavy metals (including copper, up to 343 mg/kg; lead, up to 262 mg/kg;
and zinc, up to 1,629 mg/kg), low levels of chlorinated ethenes and ethanes, petroleum-related
compounds (including benzene, up to 42 pg/kg; ethyl benzene, up to 2,900 ug/kg; and xylenes, up
to 2,300 ug/kg), low levels of dioxins and furans, low levels of pesticides, 1,4-dithiane (a chemical
warfare agent [CWA] degradation product), and phthalates. The vertical extent of contamination is
estimated to be deeper than 6 ft. Near the disposal center, in areas near the western end of the pit,
metal contamination is limited to the upper 2 ft, while organic contamination is minimal. The TPH
content 1is high at depth.

Five surface soil samples (CLP6 [0-6 in.], CLP6 [6-24 in.], CLP7 [0-6 in.], CLP7 [6-24 in.],
and CLP7 [24-48 in.]; see Figure D.4) were collected at two locations near the mustard pit. Three
borings (HBOR1-HBORS3; see Figure D.5), ranging in depth from 10 to 16 ft, were drilled near the
mustard pit (because of the potential presence of UXO, no borings were taken from within the pit).
The bottom of the mustard pit is estimated to be about 4-6 ft below the ground surface.

Soil samples from the mustard pit indicate that heavy metals (including arsenic, up to
16 mg/kg; copper, up to 204 mg/kg; lead, up to 4,960 mg/kg; and zinc, up to 896 mg/kg) are present,
especially in the upper 2 ft. Contamination decreases with depth and was not detected below 6 ft in
the three borings. Very low levels of petroleum-related compounds and phthalates were detected in
the upper 2 ft. Low levels of chlorinated ethanes and ethenes were detected in surface and subsurface
soil. Low levels of CWA degradation products (diisopropylmethyl phosphonate and 1,4-dithiane)
were also detected in samples taken at a depth of 6 ft.

2.3.1.4 Summary

Figures 2.3 and 2.4 illustrate the extent of metal contamination at two depth intervals
(0-6 in. and 6-24 in., respectively), which exceeds the mean background values given in Table 2.2.
The figures take into account the concentrations of several metals, including aluminum, arsenic,
barium, cadmium, chromium, copper, lead, mercury, and zinc. The extent of contamination at these
depth intervals is reduced when compared to maximum background values (Figures 2.5 and 2.6).
Figure 2.7 shows an estimated area at 2-4 ft, which was inferred from limited soil sampling in the
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FIGURE 2.7 Estimated Contaminated Area at Depth Interval 2-4 ft with Heavy
Metal Concentration Levels above Mean Background

interval of 2-4 ft. This estimate also considered the contamination present in the overlying soil and
the likelihood for contaminant mobility. At the interval of 2-4 ft, VOC contamination is also present
(and may also be present in low concentrations in the interval of 0-2 ft).

2.3.2 Groundwater

Groundwater in the surficial aquifer in the TBP area is contaminated primarily with VOCs,
particularly TCLEA (up to 260,000 ug/L in well JF83), 112TCE (up to 2,000 ug/L in well JF83),
12DCE (up to 37,000 pg/L in piezometer JFPM1A), TRCLE (up to 41,000 pg/L in well JF83),
TCLEE (up to 3,400 pg/L in well P-3), and vinyl chloride (up to 3,200 pg/L in piezometer JFPM1A).
Wells JF73 and JF83 and piezometer JEPMIA are located downgradient and about 200 to 400 ft
from the two main pits.



2-20

2.3.3 Sediment

Sediment samples were collected from the marsh as part of the RI (Yuen et al. 1996: see
Figure D.7). Marsh sediments adjacent to the pushout area show significantly high levels of heavy
metals in the upper 2 ft of the sediment column, including arsenic (up to 14 mg/kg), lead (up to
1,780 mg/kg), copper (up to 515 mg/kg), and zinc (up to 3,410 mg/kg). These contaminants correlate
well with those found in the pushout area, suggesting that erosion via surface runoff is the
mechanism of transport for these contaminants. Low levels of organic contaminants were also
detected, including 4,4'-dichlorodiphenyldichloroethane (DDD) (up to 22 pg/kg), 4,4'-dichloro-
diphenyldichloroethylene (DDE) (up to 16 ug/kg), 12DCE (45 ug/kg), TRCLE (up to 29 pg/kg), and
vinyl chloride (up to 18 pg/kg). In one surface sediment sample (TPSED1), 2,4-dinitrotoluene was
found at a concentration of 2,110 ug/kg. A variety of polyaromatic hydrocarbons (PAHs), including
fluorene (410 pg/kg), chrysene (1,200 pg/kg), pyrene (up to 1,800 pg/kg), anthracene (up to
280 pg/kg), and the benzo- series (up to 2,300 pg/kg), were found at a depth of 2-4 ft in sample
SEDBOR?7-1 (Figure D.7).

2.3.4 Surface Water

Surface water samples from the adjacent marsh were also collected as part of the RI
(Figure D.7). The samples were analyzed for organic compounds (VOCs, SVOCs, pesticides, and
polychlorinated biphenyls [PCBs]) and inorganic materials (metals and cyanide). Several VOCs have
been detected in the surface water, suggesting that contamination is migrating from the pit (source)
areas via groundwater to the marsh. The organic contaminants detected include 12DCE (up to
1,700 pg/L), TRCLE (up to 3,615 pug/L), 112TCE (up to 138 pg/L), and TCLEA (up to 4,348 ug/L).
SVOCs, pesticides, and PCBs were not detected. Lead (up to 1,590 ug/L), copper (up to 525 pg/L),
and zinc (up to 4,040 pg/L) were also detected in several samples. The elevated concentrations of
metals indicate that contamination has migrated to the marsh, most likely by surface runoff from the
TBP and pushout areas.

2.4 CONTAMINATION SOURCES AND RELEASE MECHANISMS

Potential contamination sources identified in the RI include the two main pits, the mustard
and VX pits, and their associated pushout areas; and a storage area, a disposal area, and an HE
demolition area (Yuen et al. 1996; Figure 2.1). As described in the RI, surface and subsurface soil
samples collected at the storage area did not indicate the presence of contamination. Soils from the
HE demolition area showed concentrations of some metals above mean background levels but below
maximum background levels (Table 2.2). The sources of contamination at the TBP area are the two
main pits, the pushout area, the two buried pits within the pushout area (VX and mustard pits), and
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the disposal area. The disposal area has not yet been fully characterized and is therefore not included
in this FFS.

Release of contaminants from their primary source is most likely through lateral dispersion,
surface runoff, leaching, and vertical infiltration. The lateral dispersion was enhanced by the pushout
operations after each disposal/decontamination activity. Surface runoff is an important release mech-
anism for contaminants in the surface soil, especially in the pushout area. Leaching and infiltration
are also important release mechanisms because fuel, liquid wastes (e.g., chlorinate solvents), and
decontaminating agents (e.g., bleach and DANC) were used in the pits. These contaminants have
been detected in groundwater downgradient of the site. A modeling study to evaluate the transport
of metals through the vadose zone at the TBP area is presented in Appendix A.

2.5 POTENTIAL EXPOSURE PATHWAYS

2.5.1 Human Exposure

Even under current conditions of restricted site access, a number of potential human
exposure pathways have been identified at the J-Field study area (ICF Kaiser Engineers 1994b).
These pathways, summarized in Table 2.3, include the exposure routes of dermal contact, ingestion
of soil and water, and inhalation of vapors and particulate matter. The most likely human receptors
include site workers, trespassers, or persons fishing along the J-Field shoreline. Because J-Field is
situated in a restricted area with a wide range of physical security measures (including patrols by
military police), the likelihood of trespassing at J-Field is considered low. However, the trespasser
scenario is being retained in this study to comply with U.S. Environmental Protection Agency (EPA)
guidance (1991a) requiring consideration of trespassers in the baseline risk assessment (BRA).
Hunters are no longer considered likely human receptors because hunting at J-Field has been banned
(Wrobel 1994).

Preliminary investigations indicate that the potential for most human exposure pathways
at J-Field ranges from no (or negligible) potential for significant exposure to low potential (ICF
Kaiser Engineers 1994b). Incidental soil ingestion and/or dermal contact with soil by on-site indi-
viduals may have a low to moderate potential for significant exposure because of the elevated
chemical concentrations detected in surface soil in the vicinity of the TBP area. In addition,
incidental ingestion and/or dermal contact with contaminated surface water or sediments has an
unknown potential for significant exposure because of the limited data currently available. Infrequent
contact with these media (surface soil, sediments, and surface water) and the use of protective
clothing by on-site workers during remediation activities would be expected to prevent significant
exposures.
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TABLE 2.3 Potential Human Exposure Pathways at the TBP Area
under Current Land-Use Conditions

Medium

Chemical Release Source

Exposure Pathway/Receptor®

Soil
(surface, subsurface)

Groundwater

Surface water/
sediments

Food chain
(fish/shellfish)

Alr
(vapor-phase,
particulate matter)

Previous dumping and disposal
activities

Aerial deposition from past explosions
and fires

Leaching of chemicals from
contaminated soil and buried wastes

Groundwater discharge to Gunpowder
River, Bush River, or Chesapeake Bay

Surficial runoff of chemicals from
disposal areas

Uptake from food sources that have
bioaccumulated chemicals

Uptake of chemicals from exposure to
contaminated media

Volatilization from subsurface wastes
or soil

Volatilization of chemicals from
groundwater that has discharged to
surface water

Wind erosion of contaminated surface
soil from disposal areas and spills

Dispersion and deposition of dust from

destruction of explosive materials at
Robins Point Demolition Ground

Incidental ingestion and/or dermal
contact with surface soil by
personnel working at site, persons
fishing, and trespassers

Although groundwater is
contaminated, no exposure pathway
exists because there is currently no
human uses of groundwater at this
site or in downgradient areas

Incidental ingestion and/or dermal
contact by site workers, persons
fishing, and trespassers

Ingestion of contaminated fish and
shellfish caught by local fishermen
from the Gunpowder River, Bush
River, or Chesapeake Bay near
J-Field

Inhalation of contaminated dust and
vapors by site workers, persons
fishing along the J-Field shoreline,
and trespassers

* Hunters are no longer considered likely human receptors because hunting at J-Field has been banned

(Wrobel 1994).

Source: Adapted from ICF Kaiser Engineers (1994b).
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For the purpose of an interim remedial action, it is assumed that the most likely human
exposure pathway is incidental ingestion of contaminated surface soil by site workers at the TBP
area.

2.5.2 Ecological Exposure

Of the 35 species of aquatic and terrestrial biota identified as ecological receptors for the
J-Field site (Hlohowskyj et al. 1995), 17 are appropriate for evaluation of ecological exposure and
risk at the TBP area (Table 2.4). Exposure routes identified and evaluated in the J-Field ERA include
exposure to and uptake from soil, surface water, and sediment.

For this FFS, contaminated surface soils represent the ecological media of concern at the
TBP area and may affect 11 of the 17 receptors identified for this area (Table 2.4). The principal
exposure pathways to the ecological receptors at the site are the incidental ingestion of contaminated
soil by terrestrial biota, root uptake of contaminants by vegetation, and food-chain transfer of con-
taminants to higher trophic levels. This latter pathway represents the major contaminant route to the
birds of prey that may use the site. For example, soil contaminants may be taken up by vegetation,
which in turn is consumed by mice, which constitute a large portion of the diet of the red-tailed
hawk.

2.6 CONTAMINANTS OF CONCERN

2.6.1 Human Health Contaminants of Concern

COCs for soil were selected for the TBP area according to U.S. Environmental Protection
Agency (EPA) Region III guidance for Superfund sites (EPA 1993a, 1995). Maximum chemical
concentrations detected during the ongoing RI and earlier investigations of the TBP area were
screened against EPA risk-based concentrations. EPA Region III guidance includes a database,
updated semiannually, of approximately 600 contaminants in air, drinking water, fish tissue, and soil
(EPA 1995). Risk-based concentrations for each contaminant were derived for the above exposure
pathways corresponding to a hazard quotient of 1, or a lifetime cancer risk of 10, by using
protective default exposure scenarios and the best available toxicity information (EPA 1993a).

Table 2.5 includes the maximum levels of all surface soil contaminants detected at least
once in the TBP area. The maximum concentrations for surface soil (defined as 0-2 ft in depth) were
screened against EPA’s risk-based concentrations. Chemicals with maximum concentrations
exceeding the risk-based concentrations were identified as COCs for surface-soil-related pathways
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Occurrence at the Exposure
Receptor Habitat Type TBP Area Point Media

Grasses (Andropogon spp.)  Upland Pushout area, Soil

main pits area
Maple (Acer spp.) Upland Southern portion Soil

of area
Common reed Wetlands Marsh Sediment
Phytoplankton and Quiet surface waters Pond, marsh Surface water

zooplankton
Golden shiner

Leopard frog
Great blue heron
American kestrel
Red-tailed hawk
American robin
Tree swallow

Mallard duck

White-tailed deer
Muskrat
White-footed mouse

Eastern cottontail

Red fox

Quiet surface waters
Quiet surface waters

Surface waters and
wetlands

Semi-open grasslands

Wetlands, grasslands,
and forests

Wetlands, grasslands,
and forests

Grasslands with wooded
edges or nearby woodlots

Wetlands with nearby
grasslands

Old fields, grasslands,
and forests

Surface waters and
wetlands

All upland habitats

Upland habitats and
marsh edges

Wetlands, grasslands,
and forests

Pond, marsh, and
marsh edges

Marsh and pond
margins

Marsh and pond
margins
Pushout area,
main pits area
Entire area
Entire area

Entire area

Pond, marsh, and
pushout area

Entire area
Marsh, pond
Entire area
Entire area

Entire area

Surface water

Surface water

Surface water

Soil and
surface water
Soil and
surface water
Soil and
surface water
Soil and
surface water
Soil, surface
water, and
sediment
Soil and
surface water
Surface water
and sediment
Soil and
surface water
Soil and
surface water

Soil and
surface water
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TABLE 2.5 Identification of Human Health-Based Contaminants of
Concern for Soil (0-2 ft) in the TBP Area

Maximum Risk-Based
Concentration®  Concentration®  Contaminant
Chemical {mg/kg) (mg/kg) of Concern
Volatile organic compounds
Acetone 0.02 200,000 No
Benzene 0.1 200 No
2-Butanone 0.037 1,000,000 No
Carbon disulfide 0.038 200,000 No
Chlorebenzene 0.1 41,000 No
Chloroform 0.05 940 No
11DCE 0.10 9.5 No
trans-12DCE 0.17 18,000 No
Methylene chloride 0.10 760 No
TCLEA 2.5 29 No
TCLEE 1.0 110 No
Toluene 0.05 410,000 No
TRCLE 2.8 520 No
Xylenes 0.05 1,000,000 No
Semivolatile organic compounds
Benzo(b)fluoranthene 1.25 7.8 No
Benzo(k)fluoranthene 1.25 78 No
Bis(2-chloroethyl)ether 1.25 5.2 No
Diethylphthalate 1.25 1,000,000 No
Fluorene 1.25 82,000 No
Hexachlorobenzene 3.1 3.6 No
Hexachloroethane 1.25 410 No
2-Methylnaphthalene 1.25 NA® Yes
2-Methylphenol 1.25 100,000 No
4-Methylphenol 1.25 10,000 No
N-Nitrosodiphenylamine 0.95 1,200 No
Phenol 1.25 1,000,000 No
Pyrene 1.25 61,000 No
2,4,6-Trichloroaniline 7.9 170 No
Pesticide/PCB
Aroclor 1248 0.57 0.74¢ No
Explosives
Nitroglycerin 15.3 NA Yes
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TABLE 2.5 (Cont.)

Maximum Risk-Based
Concentration®  Concentration®  Contaminant
Chemical (mg/kg) (mg/kg) of Concern
Inorganic materials
Aluminum 22,600 1,000,000 No
Antimony 501 820 No
Arsenic : 1,440 3.8 Yes
Barium 1,580 140,000 No
Beryllium 1.38 1.3 Yes
Cadmium 355 1,000 No
Calcium 36,000 = No
Chromium 878 10,000 No
Cobalt 108 120,000 No
Copper 4,320 82,000 No
Cyanide 120 41,000 No
Iron 154,000 610,000 No
Lead 94,200 400" Yes
Magnesium 3,880 ~£ No
Manganese 633 10,000 No
Mercury 3.6 610 No
Molybdenum 6.9 10,000 No
Nickel 84.5 41,000 No
Potassium 1,460 - No
Selenium 7.12 10,000 No
Silver 419 10,000 No
Sodium 521 £ No
Thallium 19.3 160° No
Vanadium 32.7 14,000 No
Zinc 17,800 610,000 No

Maximum detected concentrations for surface soil samples (0-2 ft in depth). These
values are taken from currently available data, excluding non-Contract Laboratory
Program data collected by Weston.

From EPA (1995), for “industrial” soil.

NA = not available.

Risk-based concentrations for PCB isomers are based on Aroclor mixtures.
Risk-based concentrations for these compounds are not available due to low toxicity.

EPA currently recommends a soil lead cleanup value of 400 mg/kg for residential
land use but site-specific pharmacokinetic modeling for nonresidential (adult)
screening, when necessary (EPA 1994).

A risk-based concentration was not available for the class of thallium compounds, o
the value for thallium sulfate was used instead.
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of human exposure. In addition, except for several inorganic materials commonly found in soil
(noted on Table 2.5), chemicals without a risk-based concentration were also included as COCs.

Although this approach is intended for use in BRAs (EPA 1993a), it is a conservative
screening methodology that should be appropriate for identifying human health COCs for interim
remedial action at the TBP area. The risk-based concentrations were derived by using conservative
default exposure scenarios (EPA 1991a) and the most recent reference doses and carcinogenic
potency slopes. Consequently, the risk-based concentrations “represent relatively protective environ-
mental conditions at which EPA would typically not take action” (EPA 1993a). EPA Region III’s
risk-based screening approach was also used to select COCs at J-Field for determining soil
concentrations that would be protective of human health, especially for site remediation workers
(ICF Kaiser Engineers 1994a).

In addition, the COC screening methodology assumes a scenario of surface exposures to
site personnel and remediation workers (i.e., the use of maximum surface soil concentrations and
ingestion of industrial soils). This approach is not intended to take into account potential contam-
inant leaching to the groundwater. In that case, soil screening levels for groundwater use (recently
developed by EPA) would be used to screen for COCs. Because the available soil screening levels
for transfers from soil to groundwater are often orders of magnitude lower, there would be additional
COCs to evaluate if the groundwater pathway were considered (e.g., VOCs). Similarly, human
health-based interim PRGs would be correspondingly lower. However, the surface exposure
scenario developed in this report is appropriate for a removal action, supplemented by a BRA and
sitewide FS that considers potential contaminant leaching to groundwater.

2.6.2 Contaminants of Ecological Concern

The contaminants of ecological concern (COECsS) in soils were identified for the TBP area
by using data collected as part of the RI for J-Field (Yuen et al. 1996). These contaminants were
identified by comparing measured soil concentrations with a number of chemical-specific factors,
including background concentrations and screening benchmark values. The detection frequency,
capacity to bioaccumulate or bioconcentrate, and importance as a micro- or macronutrient were also
considered in the selection process. The procedure for selecting the COECs follows the general
approach recommended by EPA in the Human Health Evaluation Manual (EPA 1989a) and EPA
Region III guidance for identifying COCs (EPA 1993a) and is consistent with the screening
approach used for the TBP area human health risk assessment (see Section 2.6.1 and ICF Kaiser
Engineers 1995b).

Contaminant characterization data for soil were first evaluated with respect to analytical
methods, detection limits, quality control (QC) samples, and blanks. Details regarding this portion
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of the screening process are presented in the J-Field ERA report (Hlohowskyj et al. 1996). The
following steps were then performed, in order, by using the remaining soil data for the TBP arca:

* The detection frequency of each contaminant was evaluated, and all
contaminants with detection frequencies of 0% were eliminated from further
consideration in the ERA.

» Contaminant concentrations were compared to reported background concen-
trations (ICF Kaiser Engineers 1995a). The one-tailed nonparametric Mann-
Whitney test (Zar 1984) was employed to test for similarity between
background and site concentrations, and contaminants were retained for
further screening if they were found to significantly (p < 0.05) exceed
background concentrations. However, if the sample size for a contaminant
from a particular site and medium was less than or equal to 3, a statistical
comparison was not possible. In these instances, the maximum reported
concentration was compared directly to the maximum reported background
concentration, and a contaminant was retained for further screening if the
reported maximum concentration exceeded the maximum background level.

* Chemical contaminants were compared to screening values. These values
represent media concentrations considered to be protective of biota. Contam-
inants present at maximum concentrations exceeding screening concentrations
were retained as the final COECs.

* Chemicals that were present at maximum concentrations within background
levels but greater than the screening values were retained as final COECs.

Background concentrations used in the screening process are those identified for the region
(ICF Kaiser Engineers 1995a). Soil screening values were obtained from a number of sources,
including the EPA Region III screening levels, Opresko et al. (1994), Will and Suter (1994),
NOAA/HAZMAT (undated), and the open scientific literature. Although soil benchmarks considered

protective of human health are available (e.g., EPA 1993a), these were not used in the screening
process.

The contaminants identified as the final COECs and carried through the remainder of the
ERA were those with maximum concentrations that exceeded background and/or screening level
concentrations. The screening process also considered essential plant and animal nutrients and

bioconcentration and bioaccumulation potential. The final list of COECs for the TBP area soils is
presented in Table 2.6.
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TABLE 2.6 Contaminants of Ecological Concern for TBP Area Soils

Acetone Cobalt Nickel

Aluminum Copper Nitroglycerin

Antimony Cyanide N-Nitrosodiphenylamine
Aroclor 1248 1,1-Dichloroethene Phenol

Arsenic Diethyl phthalate Potassium

Barium Fluorene Selenium

Benzene Hexachlorobenzene Silver
Benzo(b)fluoranthene Hexachloroethane 1,1,2,2-Tetrachloroethane
Benzo(k)fluoranthene Iron 2,4,6-Trichloroaniline
Beryllium Lead Trichloroethene
Bis(2-chloroethyl)ether Magnesium Vanadium

2-Butanone Mercury m & p Xylene

Cadmium 2-Methylnaphthalene  Zinc

Carbon disulfide 2-Methylphenol

Chromium 4-Methylphenol

2.7 CONCURRENT STUDIES

2.7.1 Remedial Investigation

The suspected contamination sources at the TBP area include the two main pits, the VX and
the mustard pits, and their associated pushout areas; and a storage area, a disposal area, and an HE
demolition ground. The specific location of the liquid smoke disposal pit is uncertain. Because the
two main pits are visible at the surface today, their extent is easy to determine. Examination of
historical aerial photographs indicates that their extent has not changed significantly over time. The
remaining pits (VX, mustard, and liquid smoke) have been buried. The approximate locations of the
VX and mustard pits have been identified with the aid of historica] aerial photographs. The results
of ground-penetrating radar (GPR) surveys conducted in the area of the VX pit correlate well with
the location identified in the aerial photographs. Additional geophysical surveys and soil sampling
will be conducted to verify the locations of all other pits and associated unloading zones, which are
considered potential groundwater contamination sources.

Characterization of the TBP area is continuing so that long-term remedial alternatives may
be developed for the entire site during the FS. The nature and extent of soil contamination in the
remaining pits, the storage area, the disposal area, and demolition area are currently under inves-
tigation as part of the RL
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2.7.2 Human Health Risk Assessment

Human health risk assessments were recently conducted for J-Field (ICF Kaiser Engineers
1995a, 1996). The J-Field risk assessment focuses on potential exposure to chemical contaminants
at hazardous waste disposal areas within J-Field, except for soil, surface water, and sediment at the
TBP area, which were evaluated in a separate report (ICF Kaiser Engineers 1995a). Draft reports of
these assessments have been released for public comment. The objective of the risk assessment is
to determine the potential for and extent of human health risks resulting from contaminants at
J-Field. Human exposures to chemical contaminants detected at J-Field or migrating from the waste
disposal sites were evaluated specifically for the following environmental media: groundwater, soil,
air, surface water, and sediment.

The approach for conducting the human health risk assessment at J-Field is outlined by ICF
Kaiser Engineers (1994b). The preliminary list of potential receptors and human exposure pathways
(which is based on a review of the site background and history) was reevaluated. Because the scope
of the human health risk assessment is broad, additional field and laboratory data from the RI were
needed to fully characterize the potential for human health risks. The data generated during the R1
at J-Field were analyzed statistically to determine the significance of chemical concentration data.
After the collection and statistical analysis of data, the BRA was performed to estimate human health
impacts resulting from past activities at J-Field. Human health risks for each complete pathway were
evaluated according to EPA guidance for BRAs (EPA 1989a,b). A similar approach was used for
the TBP area baseline human health risk assessment (ICF Kaiser Engineers 1995a), which evaluated
soil, surface water, and sediment data.

As stated in EPA guidance, risk-based remediation goals are initial guidelines that need to
be reviewed and possibly modified upon completion of the BRA or when additional information is
available (EPA 1991b). To reduce uncertainties and support the development of final remediation
goals, the review should include exposure assumptions, future land use, and media and contaminants
of potential concern.

2.7.3 Ecological Risk Assessment

An ERA (Hlohowskyj et al. 1996) was recently completed for the TBP area. This risk
assessment included the following:

* Evaluations of species abundance and community composition that used
quantitative and qualitative surveys of wetland and upland vegetation and
terrestrial and aquatic invertebrate and vertebrate biota;
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* Quantitative evaluations of physiological parameters of soil invertebrates,
such as enzyme activity and respiration rates;

*  Quantitative evaluations of processes mediated by soil invertebrates, such as
litter decomposition and nitrogen mineralization; and

* Toxicity tests of site soils, sediments, and surface waters on a variety of
invertebrates, vertebrates, and plants.

Surveys of the aquatic invertebrate community at the TBP area marsh and pond showed a
diverse community representing a wide variety of taxa. Except in the site nearest the pushout area,
the benthic fauna in the pond and marsh represented communities expected to occur in such habitats.
The fish community was dominated by two species, one of which was present in very large numbers.
No fish collected exhibited any external evidence (Iesions, ulcers, fin rot, exopthalamus) of
contaminant effects or other environmental stressors.

The vertebrate surveys showed a very diverse bird community inhabiting or using the site;
more than 100 species were identified. No individuals exhibited any obvious external abnormalities.
Four amphibian species and four native mammal species (white-footed mouse, meadow vole,
short-tailed shrew, and red fox) were collected or observed, and none of the specimens exhibited any
external abnormalities (lesions or tumors).

The survey results showed reduced invertebrate abundance in the disturbed soils of the area.
Total macroinvertebrate numbers, bacterial and fungal biomass, and nematode numbers were
significantly lower, particularly at the pushout area, than those measured at on-site and off-site
reference areas. The trophic structure of the nematode community at the pushout area was also
different from that observed at the reference area.

The activity of several bacterial and fungal nutrient-acquiring enzymes in the pushout area
was significantly lower than that at the reference site. Enzyme activity was significantly and nega-
tively correlated with the total metal content of the soil. Substrate-induced respiration and soil
nitrogen dynamics were also lower in the pushout area than in the reference location.

Toxicity testing of aquatic media showed no acute toxicity of surface water from the pond
or marsh, but chronic toxicity was indicated for surface water from the marsh. This toxicity was
restricted to surface water collected from the marsh immediately next to the pushout area; it was
manifested as growth inhibition of the floating vascular plant Lemna and reduced survival and
growth in larval fish. No chronic toxicity was detected for surface water from the pond. Toxicity
testing of sediments indicated bacterial (Microtox) inhibition, and some tests showed an increase in
mortality of the amphipod Hyalella. The sediments exhibiting toxic effects were all collected from
along the boundary between the pushout area and the marsh. No toxicity was detected in sediments
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collected from the pond. The distribution of the measured surface water and sediment toxicity
suggests that the toxicity of these media is a result of contaminated surface soil and precipitation
running off from the pushout area to the marsh. Testing of groundwater from the surficial aquifer
at the TBP area showed both acute and chronic toxicity to a variety of test organisms, including
zooplankton, vascular plants, amphibians, and larval fish.

Soils from the TBP area had lethal and sublethal effects on earthworms and vegetation.
Soils from the southern main pit and the pushout area resulted in nearly 100% mortality in earth-
worms, and significant weight loss in worms was detected in soil mixtures containing more than
25% of site soil. Toxicity testing evaluating seedling emergence, growth, and survival in lettuce
showed seedling emergence rate < 2.5% for soils from the pushout area and southern main pit and
seedling emergence rate < 75% from other areas of the TBP area.

Risk estimation based on uptake modeling (Appendix E) indicates that the soil contam-
ination at the TBP poses a substantial risk to several receptors. Aluminum, antimony, arsenic,
cadmium, chromium, cyanide, lead, mercury, selenium, and zinc were each found to pose an extreme
risk (environmental effects quotient [EEQ] > 100) for at least one modeled ecological receptor.
However, the exposure point concentrations used to model the uptake of particular contaminants
were frequently based on the maximum detected concentrations for the site. In actuality, the
concentrations to which receptors would likely be exposed at the site range from levels much lower
than the exposure point concentrations (e.g., minimum detected values) to the maximum detected
concentration. Thus, the results present a conservative view of risks likely to be incurred from
contamination at the site (i.e., more likely to detect risks).

Extreme and moderate risks from soil contamination are indicated to terrestrial vegetation
from 7 soil contaminants, and moderately high to extreme risk is indicated to a variety of terrestrial
receptors for 13 COECs. Extreme risks were identified for 8 COECs (7 metals and cyanide) and
3 receptor species, while moderate to high risks were identified for 11 COECs (10 metals and
cyanide). Low risks were identified for only two COECs, chromium and trichloroethene. The large
number of receptors for which high or extreme risks were identified, together with the results of the
effects assessment, supports the risk characterization that soil from the TBP area poses a high risk
to ecological resources.

The EEQ and weight-of-evidence approaches for risk estimation indicate that the TBP area
poses a high risk for adverse ecological impacts. This risk is associated primarily with contaminated
soils in the pushout area and pits and is related primarily to heavy-metal concentrations rather than
PCBs, pesticides, VOCs, or SVOCs. The contaminated soils of the pushout area are also the
probable primary source of the contamination and high risk identified in surface water and sediment
along the marsh-pushout area boundary (Hlohowskyj et al. 1996). The lack of suitable benchmark
values for several of the receptor species precluded the calculation of EEQ risk values for a number
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of the organic COECs. However, the absence of these risk estimates does not affect the conclusion
that the TBP area soils pose a high risk for adverse ecological impacts.

The high risk identified for the TBP area may be significant at a local scale for most
terrestrial wildlife that use the site. Adverse impacts were identified for several ecological variables
and across multiple taxa and trophic levels. These impacts should largely be restricted to biota that
occur within the TBP area boundaries and not extend to other areas of J-Field or APG. However,
potential impacts on wide-ranging biota may affect wildlife populations that are not restricted to the
J-Field boundary. The use of the site by migratory waterfowl and avian predators, such as the red-
tailed hawk and American kestrel, is of particular concern. Consequently, the TBP area poses risks
that would be ecologically significant, given the potential importance of the surrounding marsh to
waterfowl and the implications that impacts on raptor populations could have on control of prey
populations in the J-Field area.

2.7.4 Sitewide Feasibility Study

A sitewide FS is being conducted for J-Field. The purpose of the FS is to gather sufficient
information to develop and evaluate alternative remedial actions to address contamination at J-Field
AOQCs, including the TBP area groundwater.
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3 INTERIM REMEDIAL ACTION OBJECTIVES

3.1 OBJECTIVES AND SCOPE

The overall objectives of the proposed interim remedial action at the TBP area of J-Field
are to:

* Reduce exposure of human and environmental receptors to surface contami-
nation in three source areas: the two main pits and pushout area,

* Minimize the potential for contaminant migration via sediment transport from
these areas,

* Minimize the potential for contaminant migration via downward leaching
through these areas, and

* Support long-term site remediation.

The source areas of contamination at the TBP area are described in Section 2.4. Three of
these source areas are the subject of this FFS: the northern main pit, the southern main pit, and the
pushout area (Figure 2.1). Preliminary results of human health and ecological risk assessments
(Section 2.7) indicate that contaminated surface soil in these areas should be addressed to protect
human health and the environment. An interim remedial action could be implemented that would
achieve the objectives stated above.

Technologies that could be applied to address contaminated surface soil in the main pits and
pushout area are discussed in Section 4. Figures 3.1 and 3.2 show the areas of surface soil contam-
ination to be addressed by the proposed action. Preliminary area and volume estimates for these
areas are presented in Table 3.1. Volumes apply only to the excavation scenarios proposed under
Alternatives 3, 4, and 5. Area of contamination applies to all the action alternatives, including

TABLE 3.1 Estimated Areas and Volumes of Contaminated Surface Soil
at the Main Pits and Pushout Area

Contaminated
Surface Soil Interval® Contaminants of Concern Area (ft))  Volume (yd®
0to 6in. Metals, organics 218,300 4,043
610 24 in. Metals, organics 208,600 11,590

* See Figure 3.1 for location of excavation area.



LEGEND
“~->-™ Buried Pits
€ Boundaries
» Ponds Marsh &9 Contaminated Area

FIGURE 3.1 Contaminated Surface Soil, 0-6 in., to Be Addressed by the
Proposed Action at the TBP Area
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FIGURE 3.2 Contaminated Surface Soil, 6-24 in., to Be Addressed by the
Proposed Action at the TBP Area
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the covering of soil as proposed in Alternative 2 and the excavation scenarios proposed under
Alternatives 3, 4, and 5. The areas depicted in Figures 3.1 and 3.2 represent the areas with metal
concentrations exceeding the mean regional background as reported by ICF Kaiser Engineers
(1995a). The methodology used to derive this estimate is presented in Section 2.3. The areas
depicted in the figures also cover the areas with levels of contaminants exceeding the interim PRGs
reported in Table 3.5. The interim PRGs developed for surface soils at the TBP area (Section 3.3)
were used to determine which source areas at the TBP area should be addressed as part of the interim
action and which could be appropriately left in their current condition until further action is taken
at the site as part of the long-term remediation for J-Field. Other source areas and contaminated
media (groundwater, surface water, sediment, and subsurface soils) at the TBP area are outside the
scope of this interim remedial action and will be addressed as part of the long-term remediation for
J-Field (Section 2.7.4).

3.2 COMPLIANCE WITH REGULATORY REQUIREMENTS

In accordance with Section 121 of CERCLA and the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP), the proposed action would be implemented in
accordance with ARARSs. Identification of ARARSs is site-specific and is defined as follows:

* Applicable requirements are cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state environmental or facility siting laws that
specifically address a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCILA site. Only those state
standards that are identified by a state in a timely manner and that are more
stringent than federal requirements may be applicable.

* Relevant and appropriate requirements are cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria,
or limitations promulgated under federal or state environmental or facility
siting laws that, while not “applicable” to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstances at a CERCLA
site, address problems or situations sufficiently similar to those encountered
at the CERCLA site that their use is well suited to the particular site. Only
those state standards that are identified by a state in a timely manner and that
are more stringent than federal requirements may be relevant and appropriate.

As described in EPA guidance, ARARs can be divided into three categories: contaminant-
specific, location-specific, and action-specific. Contaminant-specific ARARs address certain
chemical species or classes of contaminants and relate to the allowable limits of contaminant
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concentrations in various environmental media (soil, groundwater, surface water, air). Location-
specific ARARs are based on the specific setting and nature of the site, such as location in a
floodplain and proximity to wetlands. Action-specific ARARs relate to specific response actions
(i.e., excavation or soil washing/leaching) that are proposed for implementation at the site.

In addition to ARARs, the NCP provides for the use of other advisories, criteria, or
guidance TBCs. These are advisories, criteria, and standards that are issued by the federal or state
regulatory body but not legally binding because they have not been properly promulgated. The
identification of TBC:s is not mandatory; however, they are to be used as appropriate to complement
the ARARSs.

Potential ARARSs for the proposed action at the TBP area are identified on the basis of the
nature of contamination, the site location, and the proposed activities (including both federal and
State of Maryland requirements). A comprehensive list of potential ARARs is presented in
Appendix B.

The NCP acknowledges the EPA’s policy of responding by distinct operable unit at a site
rather than waiting to take one consolidated response action (EPA 1990a). Therefore, this interim
action has a limited scope, and requirements are ARARs only when they pertain to the issues to be
addressed and the specific activities to be conducted under the interim action. For instance, this
interim action addresses only the excavation and removal of contaminated soils and does not concern
groundwater remediation, which is within the scope of a concurrent RI/FS. The interim action would
also contribute to improving migration of contaminants to surface waters but does not address
surface water remediation. Therefore, Appendix B does not address ARARs outside the scope of soil
excavation, treatment, and disposal.

Appendix B identifies federal and state location-specific requirements for permitting and
approvals for activities taking place in wetlands and floodplains (e.g., the movement of soils,

grading, and fill discharge). Location-specific requirements also address impacts on wildlife and
cultural, historic, or archeological sites.

Federal standards and guidelines are available for only a few of the soil contaminants of
concern at the J-Field TBP area: metals (e.g., lead), dioxin, and PCBs. These soil contaminants are
governed by RCRA and the Toxic Substances Control Act (TSCA), respectively. The management
and disposal of soils contaminated with lead or arsenic are governed by the Maryland RCRA
program. No Maryland State PCB standards or guidelines are established; therefore, federal

standards for management and disposal of PCB-contaminated soils would be contaminant-specific
ARAR:s.

Under RCRA regulations, any waste that fails the TCLP is a characteristic hazardous waste.
The soil in the TBP area was analyzed and found to be characteristically hazardous for lead and
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arsenic (i.e., the TCLP extract exceeded 5 mg/L). Because the operations at the TBP ceased before
1979, if the soil is left in place and no current actions are taken that constitute treatment, storage, or
disposal as defined by RCRA, RCRA land disposal restriction (LDR) regulations would not be
applicable to the TBP. However, if lead- or arsenic-contaminated characteristic hazardous waste is
to be excavated and land-disposed, it must meet the RCRA LDR regulations and, thereunder, must
be treated to meet an extraction procedure (EP) or TCLP concentration of less than 5 mg/L prior to
disposal. Therefore, Maryland’s EPA-authorized RCRA program regulations and standards will
govern any activities concerning excavated contaminated soils, including any storage, treatment, or
disposal activities.

The EPA recognized early on that RCRA constituent-contaminated soil is different than
hazardous wastes generated in a process (as-generated wastes) and that treatment of soil should also
be different. Therefore, the treatment standards for soil were delayed until May 8, 1992. An
additional 1-year extension was granted and has since expired. Therefore, hazardous waste soil is
now subject to the same treatment standards as as-generated wastes.

In the proposed Phase II LDR rule, the EPA included provisions to establish constituent-
specific treatment standards for soils contaminated with hazardous wastes. However, after receivin g
a number of comments, the EPA issued a subsequent Federal Register Notice (58 FR 59,976,
November 12, 1993) that announced its intention to not include soil LDRs in the Phase II LDR final
rule. In the preamble of the Phase II LDR final rule, the EPA reiterated its position that “treatment
standards for as-generated wastes are generally inappropriate or unachievable for soils contaminated
with hazardous wastes” (59 FR 47,980, September 19, 1994). Now the EPA has issued its proposed
Hazardous Waste Identification Rule — Media (61 FR 18,779, April 29, 1996).

This proposed rule would establish modified LDR treatment requirements and modified
permitting procedures for higher-risk contaminated media that remain subject to hazardous waste
regulations and give the EPA and any state authorized to implement the Hazardous Waste
Identification Rule — Media the authority to remove certain lower-risk contaminated media from
regulations as a hazardous waste, including minimum technological requirements. Once adopted,
this rule would govern the storage, treatment, and disposal of hazardous waste—contaminated soils
at remediation sites overseen by either the EPA or an authorized state. As proposed, this rule would
also supersede the Corrective Action Management Unit (CAMU) regulations. Therefore, adoption
of this rule would affect the management of any hazardous waste soils excavated after the rule’s
effective date.

However, until a new regulation is finalized, Maryland RCRA regulations, including LDRs,
will apply to any hazardous waste soils excavated for storage, treatment, or disposal. Upon exca-
vation, any soils that are hazardous wastes by definition (i.e., either characteristic waste due to lead
contamination) must be stored pursuant to RCRA storage regulations and treated and disposed of
pursuant to RCRA LDR regulations. Under the Phase Il Universal Treatment Standards, hazardous
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constituents other than those that cause wastes to exhibit a characteristic are “underlying hazardous
constituents.” These underlying hazardous constituents may also have to be treated to specified
maximum concentrations prior to land disposal. Underlying hazardous constituents are defined as
any constituent listed in 40 Code of Federal Regulations (CFR) 268.48, except zinc, that can
reasonably be expected to be present at the point of generation of the hazardous waste at a
concentration above the constituent-specific Universal Treatment Standard [40 CFR 268.2(1)].
Therefore, if any constituent listed in 40 CFR 268.48 is expected to be present in the waste soil in
excess of the listed treatment standard concentration, it must also be treated before land disposal can
take place.

In light of the uncertainty surrounding the treatment of hazardous waste soils, the EPA has
presumed that a treatability variance will be used to comply with LDRs for the disposal of
contaminated soil. EPA has published several guides for soils subject to treatability variances,
including alternative treatment standards (EPA 1990b). The contaminated soil will need to be treated
to meet either the concentration range or the percent reduction range for each hazardous constituent
listed. A threshold concentration is used to determine which alternative standard to apply. The
concentration range would be applied if the waste sample constituent concentration exceeded the
threshold, and the percent reduction range would be applied if the threshold were not exceeded.

If an alternative cannot meet the identified ARARS, it may be assessed to determine
whether the alternative meets the grounds for invoking a CERCLA waiver provision. The waiver
provisions allow an alternative to not attain all ARARs where the alternative is an interim measure
that will become part of a total remedial action that will attain ARARs [40 CFR
3000.430(H(1)({1i)(C)].

TSCA regulations set forth standards for PCB-contaminated soils once they are excavated
and there is a need to manage, store, treat, and dispose of them. TSCA also addresses cleanup
standards and guidelines for contaminated soil left in place. Under TSCA regulations, materials
contaminated with PCBs in concentrations exceeding 50 ppm (mg/kg) must be stored in specially
designed facilities, and disposal must be either by incineration or in a chemical waste landfill at an
EPA-approved facility. Under EPA’s PCB spill cleanup policy (40 CFR Part 761 [Subpart G]) for
spills of materials contaminated with greater than 50 ppm PCBs in restricted-access areas, soil within
the spill area must be excavated and backfilled with soil containing PCBs in concentrations less than
25 ppm.

The PCB spill cleanup policy (40 CFR 761.120) applies only to spills taking place after the
effective date of the regulation and is not a mandatory standard; therefore, the policy is not an ARAR
but a TBC. However, according to EPA guidance, the policy sets forth the standards and guidelines
that are used by EPA to determine PRGs for CERCLA sites (EPA 1990a). No state standards or
guidelines exist for PCB-contaminated soils.
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PCBs have been found to contaminate soils at the TBP area in concentrations exceeding
50 ppm; therefore, TSCA regulations for the Mmanagement, storage, treatment, and disposal of PCBs
will govern interim actions concerning such PCB-contaminated soil, and the PCB spill cleanup
policy will be an important TBC in determining the cleanup standard.

3.3 INTERIM PRELIMINARY REMEDIATION GOALS

The development of risk-based PRGs early in the RI/FS process can aid in identifying
appropriate remedial action alternatives at a site, The site-specific information required to develop
risk-based PRGs usually consists of (1) the COCs, (2) the concentrations of the COCs by medium,
(3) the human and ecological receptors, and (4) the probable future land use. For the TBP area,
human health-based interim PRGs for soil were developed by using the EPA Region III derived
risk-based soil concentrations (Table 3.2). EPA Region III derives the risk-based values following

TABLE 3.2 Human Health-Based Interim
Preliminary Remediation Goals (PRGs)
for Surface Soil at the TBP Area

Interim PRG
Contaminant (mg/kg)

Semivolatile organic compound

2-Methylnaphthalene NA?
Explosive

Nitroglycerin NA
Inorganic materials

Arsenic 3.8

Beryllium 1.3

Lead 400°

? NA = Not available.

Human health-based interim PRG for arsenic is
based on the EPA Region 111 risk-based concen-
tration for arsenic as a carcinogen. The noncar-
cinogenic concentration for arsenic is 610 mg/kg.

EPA (1994) currently recommends a soil lead
cleanup value of 400 mg/kg for residential land
use but site-specific pharmacokinetic modeling
for nonresidential adult screening, when
necessary.



3-8

the Superfund risk assessment guidelines (EPA 1989a) and standard default assumptions (EPA
1991a); the values are based on carcinogenic and noncarcinogenic effects of ingestion of “industrial”
soil (as opposed to residential soil). The interim PRGs for the TBP area are initial guidelines and are
not intended to set final cleanup levels or establish that cleanup to meet these goals is warranted
(EPA 1991b, 1994).

EPA has not developed risk-based soil concentrations for ecological resources similar to
the human health-based PRGs. Two approaches were employed to develop ecological risk-based
interim PRGs for the TBP area: (1) use of the contaminant uptake models developed for the ERA
to back-calculate acceptable surface soil concentrations and (2) use of the human health-based
interim PRGs for COCs for which uptake modeling was not performed. In this latter approach, risk
reduction for ecological resources is considered to be directly correlated with the reduction of
contaminant concentrations or with removal of contaminated media. Thus, reducing surface soil
contaminant concentrations to the levels of the human health risk-based interim soil PRGs would
also reduce risk for ecological resources. In both approaches, each derived interim soil PRG was
screened against the regional background soil concentration of that contaminant, and the greater of
the two values was selected as the interim PRG.

In the ERA for J-Field (Hlohowskyj et al. 1996), uptake modeling was used to estimate a
daily uptake or dose (the applied daily dose [ADD]) for each COEC. Potential risk to an ecological
receptor was estimated by comparing the modeled ADD value with a benchmark value representing
a safe daily uptake. The ratio of the ADD to the benchmark value is termed the environmental effects
quotient (EEQ) and is analogous to the hazard quotient used for estimating human health risks. For
a particular contaminant, a potential risk is indicated for all values of the EEQ exceeding 1.00.
Details regarding the uptake models and estimation of the EEQ are presented in Appendix E. It was
possible to develop EEQ risk estimates only for those contaminants for which suitable benchmark
values were available.

For the TBP area, the J-Field ERA modeled contaminant uptake and developed EEQ risk
estimates for terrestrial vegetation and 11 vertebrate receptor species. Risk estimates exceeding
values of 1.00 were identified for aluminum, antimony, arsenic, barium, cadmium, chromium,
cobalt, copper, cyanide, lead, mercury, selenium, silver, zinc, and trichloroethene for terrestrial
vegetation and six of the modeled terrestrial receptors (Table 3.3). To derive the ecological risk-
based interim PRG values, the uptake models were used to identify contaminant surface soil
concentrations that would limit the EEQ risk values for each receptor species to less than 1.00, and
the lowest estimated soil concentration among all the receptors was selected as the interim PRG

value. The species-specific interim surface soil PRGs derived for the TBP area are shown in
Table 3.4.
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The ecological risk-based PRGs should be used with care. Because of the assumptions and
uncertainties associated with the uptake models used to predict ADD values, the PRG values for
some receptors may be greatly overprotective. The uptake models use a COEC exposure point
concentration that is either the maximum concentration reported from the TBP area or the 95% upper
confidence limit (UCL) of all the reported concentrations. For most of the contaminants, the
maximum reported concentration was used as the exposure point concentration for the uptake
modeling. The use of either value as the €xposure point concentration is consistent with EPA
Region III guidance (Davis 1994) and results in a very conservative modeled daily contaminant
uptake. For the uptake modeling, the exposure point concentration is assumed to be homogeneously
distributed across the entire site, and the resultant EEQ risk estimate represents the potential risk to
ecological receptors from a uniform, sitewide contaminant concentration. In reality, the actual
occurrence and distribution of the exposure point concentration (maximum or 95% UCL) is
restricted to specific locations within the TBP area, such as the pits and trenches, and concentrations
at most locations within the TBP area are much lower than the exposure point concentrations. Thus,
the EEQ risk estimates are likely greatly overestimated, and the ecological risk-based PRGs are
likely greatly overprotective for most if not all the contaminants and receptors.

Modeling contaminant uptake also requires exposure factor information on species-specific
ecological and physiological parameters, such as body weight, ingestion rate, and diet. In contrast
to the exposure factor data available for human health risk assessments, species-specific exposure
factors for ecological receptors are largely unavailable. The exposure factors used to estimate
contaminant uptake, and the benchmark values used to calculate the EEQs, were either (1) species-
specific but not population specific, (2) not species-specific but from related taxa, or (3) developed
with empirically derived allometric equations. Each of these sources adds to the uncertainty of the
ADD and EEQ risk estimates and the interim PRGs.

Additional uncertainty with the uptake modeling that may affect the PRG values is related
to the assumptions regarding contaminant transfer between trophic levels and contaminant assim-
ilation. The ADD, EEQ, and PRG values were all derived assuming 100% contaminant transfer and
assimilation; however, for most biota, it is unlikely that contaminant transfer or assimilation is 100%
efficient. So, this assumption likely overestimates the true degree of contaminant uptake by the
modeled receptors and, thus, the ADD and EEQ; therefore, the PRG values are probably
overprotective.

The final uncertainty associated with the contaminant models that may result in overly
protective PRGs is the nature of the benchmark values used for estimating the EEQ risk values. The
benchmark values used were reported in the literature to produce no observable adverse effects in
the exposed species. However, benchmark values specific to the species of concern at the TBP area
were not available for all the COECs, and benchmark values were extrapolated between species as
necessary. In some cases, uncertainty factors (Davis 1994) were used to minimize uncertainty
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associated with benchmark extrapolations between species of the same class and between species
of different classes (Appendix E).

For each COEC, the lowest PRG among those developed for all the receptors was chosen
as the interim ecological risk-based PRG (Table 3.5). For some COECs, the interim PRG soil
concentrations are less than the reported regional background concentrations, and attaining the PRGs
for some COECs would require remediation to below background levels. For those COECs with
interim PRGs below background levels, the background concentrations were selected as the
ecological risk-based interim soil PRGs. However, remediation to background levels would produce
risk reductions in excess of 97% for all the COECs except aluminum (Table 3.5). Regional back-
ground aluminum concentrations are indicated to pose a high risk to ecological resources. However,
remediation to background levels of this COEC would result in a 64% reduction in the current risk
level identified for the TBP area.

For those contaminants with insufficient available data to model an ADD, calculate an EEQ
risk estimate, and derive an ecological risk-based interim soil PRG, the human health-based interim
soil PRGs were used as the default ecological risk-based interim PRGs.

Table 3.6 integrates the ecological and human health risk-based PRGs and presents an
overall list of preliminary interim soil PRGs for the TBP area. The identified interim soil PRG for
each COC is the lower of the human health and ecological risk-based interim PRGs presented in
Tables 3.2 and 3.5, respectively. These interim soil PRGs are initial guidelines and are not intended
to set final cleanup levels or establish that cleanup to meet these goals is warranted (EPA 1991b,
1994). Rather, they provide a basis for the initial evaluation of remedial alternatives and for the
development of remedial boundaries at the TBP area.
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TABLE 3.6 Risk-Based Interim Preliminary Remediation Goals
(PRGs) for Surface Soil at the TBP Area

Contaminant Interim PRG (mg/kg)

Volatile and semivolatile organic compounds

Trichloroethene 1.3

2-Methylnaphthalene NA®
Explosive

Nitroglycerin NA

Inorganic materials

Aluminum 7,940¢
Antimony 3.7°
Arsenic 3.8¢
Barium 64.4*
Beryllium 1.3¢
Cadmium 0.34°
Chromium 16.7°
Cobalt 25.0°
Copper 100°
Cyanide 1.0%
Lead 58.7/400°
Mercury 0.04¢
Selenium 0.20¢
Silver 2.0°
Zinc 37.0°

* Interim PRG is ecological risk-based (see Table 3.5).

NA = No interim PRG developed. Insufficient data to develop
ecological risk-based interim PRG, and no EPA Region III human
health-based PRG has been developed (see Table 3.2).

Ecological risk-based PRG value is below mean background
concentration; interim PRG is mean background concentration.

Interim PRG is human health-based (see Table 3.2).

The ecological risk-based PRG is 58.7 mg/kg (see Table 3.5). EPA
currently recommends a soil cleanup value of 400 mg/kg for residential
land use (see Table 3.2). The cleanup goal for lead has been as high as
1,000 mg/kg at other APG sites (Wrobel 1995).
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4 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

Alternative interim remedial actions for the TBP area at J-Field were developed by
identifying remedial technology types and process options that are potentially applicable to
addressing contaminated soil. The technologies considered in selecting interim remedial action
alternatives for contaminated soil in the TBP area include those identified in the NCP (EPA 1990a).
These technology types and process options were screened for applicability to the site in accordance
with EPA guidance (EPA 1988).

4.1 CRITERIA FOR IDENTIFYING AND SCREENING TECHN OLOGIES

The criteria for identifying potentially applicable technology types and process options are
provided in EPA guidance (EPA 1988) and the NCP (EPA 1990a). Technologies identified in this
section were screened on the basis of site-specific conditions and the current understanding of the
TBP area at J-Field. Section 121 of the Superfund Amendments and Reauthorization Act of 1986
(SARA) identifies a strong statutory preference for remedial actions that are highly reliable and
provide long-term protection. The primary requirements for a selected remedy are that it protects
human health and the environment and meets the objectives of the proposed action in a cost-effective
manner. Additional selection criteria include the following:

* In preferred remedies, the principal element is treatment to permanently or
significantly reduce the toxicity, mobility, or volume of hazardous substances,
pollutants, or contaminants.

*  Where practical treatment technologies are available, off-site transport and
disposal without treatment is the least preferred alternative.

* Permanent solutions and alternative treatment technologies or resource
recovery technologies should be addressed and used to the maximum extent
practicable.

These criteria have been considered in identifying and screening technologies to determine the
appropriate components of remedial action alternatives for the TBP area.

The remedial action objectives for the TBP area are described in Section 3. The current
understanding of contaminants and conditions at the site suggests the general response actions that
could be implemented to achieve these objectives are institutional controls, in-situ containment,
removal, treatment, short-term storage, and disposal. Specific application of these technologies to
site conditions was evaluated to determine which would be most appropriate for interim remedial
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action at the TBP area. These technologies were screened on the basis of effectiveness, imple-
mentability, and cost, as defined by the following factors:

* Effectiveness — in terms of protecting human health and the environment in
both the short term and the long term;

* Implementability — in terms of technical and administrative feasibility and
resource availability; and

* Cost — in a comparative manner (i.e., low, moderate, or high) for tech-
nologies of similar performance and/or implementability.

These screening criteria were applied only to the technologies and general response actions being
evaluated; combinations of technologies to address site-specific contamination problems were
evaluated after the technologies were assembled into alternatives. This evaluation is presented in
Section 5.

The no-action response was also included in this evaluation to provide a baseline for
comparison; it is evaluated as an alternative in Sections 5 and 7. The technology types and process
options identified for the other response actions were screened for applicability to address
contaminated soils at the TBP area. Potentially applicable technologies are discussed in Section 4.3,
and the results of the screening process are presented in Table 4.9.

4.2 TECHNOLOGY IDENTIFICATION AND SCREENING

4.2.1 Institutional Controls

Institutional controls are measures that preclude or minimize public exposure by limiting
access to or use of contaminated areas. Institutional controls include measures to restrict access, such
as security guards or fencing, ownership and use or deed restrictions, and monitoring. Institutional

controls do not reduce contaminant toxicity, mobility, or volume, but they can reduce the potential
for exposure to contaminated material.

Access to the Edgewood down range area (including J-Field) is controlled by security
guards and is limited to authorized personnel. Vehicular access to J-Field is controlled by a locked
gate. These measures mitigate potential public exposure to contamination. However, these measures
are not as effective at mitigating exposure of wildlife to contamination on-site. Fencing around the

TBP area would not control exposures to wildlife, especially small and burrowing mammals and
birds.
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The U.S. Army has custody of the site and is expected to maintain this custody and
accountability into the future. This measure controls public exposures to on-site contamination by
restricting access and use.

An extensive environmental monitoring program is currently in place as part of the RI.
Additional monitoring will be employed during future response actions. This measure can support
the mitigation of potential exposures to humans and wildlife by providing data on the nature and
extent of contamination and the effectiveness of primary control measures such as containment or
removal. Future monitoring activities for the TBP area and other J-Field AOCs will be discussed in
the FS report.

The screening analysis for institutional controls is summarized in Table 4.1. On the basis
of effectiveness, implementability, and cost, all institutional controls currently in place have been
retained. Fencing of the TBP area is not recommended. The most significant control at the site is
land ownership. As long as the U.S. Army maintains custody of the APG site, the potential for
significant public exposure will remain low because land use can be controlled and access to

TABLE 4.1 Summary of Screening Analysis for Institutional Controls

Institutional
Control Measure Effectiveness Implementability Cost
Access restriction Entry to the Edgewood down range area Fences, guards, and other Low
(which includes J-Field) is controlled by such measures are easy to
security guards. Vehicular access to the site is implement, and resources
controlled by a locked fence. These measures are readily available.
are effective at mitigating potential public
€xposure to on-site contamination; however,
they are less effective at mitigating potential
exposures to wildlife. Fencing around the TBP
area would not control exposures to wildlife
and is not recommended.,
Ownership and The U.S. Army has custody of APG and is Ownership and use or deed  Low
use or deed expected to maintain this custody and restrictions are easy to
restrictions accountability into the future. implement, and resources
are readily available.
Monitoring An extensive monitoring program is currently ~ Monitoring is easy to Moderate
in place as part of the RI. Additional implement, and resources
monitoring will be employed during future are readily available.

response actions and will support mitigation
of potential exposures to humans and wildlife.
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contaminated areas can be restricted. Additional control measures would be needed to reduce the
potential for significant exposure of wildlife.

4.2.2 In-Situ Containment

In-situ containment involves technologies that confine contamination to its current locations
in the soil. These technologies reduce contaminant mobility and the associated potential for
exposure, but they do not reduce contaminant toxicity or volume. In-situ containment technologies
that address contamination in surface soils include surface controls/diversions, vertical barriers, and
caps/covers.

Surface controls/diversions are used to divert surface runoff around contaminated areas to
minimize the potential for contaminant resuspension. Graded contours, swales, and berms can
effectively control surface water runon and runoff and can limit the mobility of contaminants. These
measures alone, however, may not be effective for surface water bodies (e.g., marsh) that are
hydrologically connected to the surficial aquifer system or other surface water bodies. Therefore,
vertical barriers may also be needed. In addition, erosion of contaminated soil from the portion of
the pushout area in contact with the marsh could be mitigated by installing a vertical barrier.

A contaminated area can be encapsulated by placing barriers on top (caps/covers). Capping
(e.g., a RCRA-engineered cap) of soil could effectively reduce airborne emissions (e.g., VOCs),
precipitation-enhanced percolation and leaching, and contaminant resuspension via surface water
runoff. This method would limit exposures of humans and wildlife to contamination in the surface
soils. A stabilized surface would be required prior to cap placement and would most likely
necessitate some grading and excavation. Therefore, a UXO survey would also be required over the
area to be capped. In-situ capping of the main pits and pushout areas could prove difficult to
implement, and the effectiveness of the cap would be constrained by the shallow water table and its
proximity to the marsh. In addition, because the J-Field site is a designated floodplain, measures
would be required to minimize the potential for damage from flood water. These measures would
include shoreline stabilization and building the cap to elevations above flood level.

An alternative to an engineered cap is a protective soil cover, referred to here as a “risk-
reduction cover.” The risk-reduction cover also would be effective at minimizing contaminant
mobility and limiting exposures at the surface. Under this option, a geotextile membrane would be

laid over the contaminated area and covered with soil. This approach could be implemented with
little or no UXO screening.

The screening analysis for in-situ containment is summarized in Table 4.2. On the basis of
effectiveness, implementability, and cost, the in-situ containment technologies (surface controls/
diversions, vertical barriers, and caps/covers) have been retained.
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TABLE 4.2 Summary of Screening Analysis for In-Situ Containment

In-Situ
Containment
Measure Effectiveness Implementability Cost

Surface controls/  Could effectively reduce contaminant Could be implemented with Low

diversions mobility at the site. Such measures alone, conventional equipment and
however, might not be effective for the procedures, and resources are
marsh because of its hydrological readily available.
connection to the surficial aquifer.

Vertical barriers Could effectively reduce contaminant Could be implemented with Low to
mobility at the site, especially in ground- conventional equipment and moderate
water and in places where the pushout area  procedures, and resources are
is in contact with the marsh, readily available.

Caps/covers Could effectively limit airborne emissions Could be implemented with Low to
(e.g., VOCs), precipitation-enhanced conventional equipment and moderate

percolation and leaching, and contaminant
resuspension via surface water runoff.
Because J-Field is designated as a flood-

procedures, and resources are
readily available. UXO survey
might be required.

plain, measures would be required to
minimize damage from flood waters.

4.2.3 Removal

Removal of contaminated material can limit contaminant mobility and volume at the
affected source area and can facilitate treatment and disposal that could reduce contaminant toxicity,
mobility, and volume.

Excavation with conventional earth-moving equipment (e.g., bulldozers, backhoes, and
front-end loaders) could effectively remove soil in the main pits and pushout area at the TBP area.
The area of excavation would have to undergo a UXO survey, and the soil would have to be
monitored for CWAs during excavation.

Soil also could be removed by hand if the density of metal contacts is high or if only limited
excavation is required. Human Factors Applications, Inc. (HFA) surveys have shown that

conventional earth-moving equipment could be used in areas with metal contact densities of 1 to
28 contacts per 100-ft? area.

Contaminated vegetation can also be removed by standard clearing and grubbing methods
to reduce exposures and limit biotic transport.
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The screening analysis for removal is summarized in Table 4.3. On the basis of this
evaluation, these technologies have been retained as potentially applicable to address surface soil
contamination in the TBP area.

4.2.4 Treatment

4.2.4.1 In-Situ Physical/Chemical Treatment Technologies

Several in-situ physical/chemical treatment technologies are available for treating soil
contaminated with metals, SVOCs, and PCBs (VOCs are present only at depth and will not be
addressed by the proposed interim remedial action). These technologies include soil flushing,
stabilization/solidification, vitrification, and electrokinetic processing. The main advantage of in-situ
treatment is that it allows soil to be treated without being excavated and transported, resulting in
potentially significant cost savings. However, in-situ treatment generally requires longer time
periods to be effective, and there is less certainty about the uniformity of treatment because of the
variability in soil characteristics and because the efficacy of the process is more difficult to confirm
(EPA 1994). For the TBP area, UXO screening and removal would have to precede in-situ treatment.

The screening analysis of potential in-situ treatment technologies is discussed in the
following subsections and is summarized in Table 4.4.

Soil Flushing. Soil flushing is the extraction of contaminants from the soil with water or
other suitable aqueous solutions. This method is applicable to coarse-grained soils contaminated with

TABLE 4.3 Summary of Screening Analysis for Removal

Removal
Measure Effectiveness Implementability Cost
Excavation Could remove the source of Could be implemented with Moderate to
contamination to limit contaminant conventional equipment and high
mobility and volume and to reduce procedures, and resources are
related exposures. It could also facilitate readily available. UXO surveys and
treatment and disposal. CWA screening would be required.
Clearingand  Could effectively remove vegetation Could be implemented with Low
grubbing from source areas to reduce related conventional equipment and
exposures and limit biotic transport. procedures, and resources are

readily available.
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TABLE 4.4 Summary of Screening Analysis for In-Situ Treatment Technologies

Treatment
Technology Effectiveness Implementability Cost
Soil flushing Applicable to soils contaminated with Implementation limited by variable Moderate
SVOCs and metals; would not address soil conditions and low-permeability  to high
soils with PCB contamination. Effec- soil that could impede percolation
tiveness is limited by variability in and contact with reagents. Presence
permeability across the TBP area. The of UXO may also be a constraint.
potential for mobilizing contaminants
beyond the capture zone is also a
concern.
Stabilization/ Effective at limiting mobility of metals Implementation limited by scattered Moderate
solidification only; therefore, only applicable to soils nature of contamination. Proximity to high
in the pushout area. Contaminant to marsh and presence of UXO may
mobility would be reduced, but also be constraints.
contaminant toxicity would not,
Volume of contaminated material
would increase. Long-term effec-
tiveness uncertain due to the
unpredictable effects of weathering,
groundwater infiltration, and physical
disturbance (e.g., local detonations).
In-situ Applicable to soils contaminated with Somewhat difficult to implement Moderate
vitrification organics and metals. Toxicity and because of the innovative nature of to high
mobility of organics and metals would this technology. Implementation
be reduced; volume would not. limited by high organic content in
soil. Presence of UXO may also be a
constraint.
Electrokinetic  Could reduce the area of contamination ~ Somewhat difficult to implement Moderate
processing to be addressed by mobilizing metals because of the innovative nature of to high

and some organics with an electric
current applied across the site. Studies
indicate a period of 10 years may be
required to concentrate contaminants.
The potential for mobilizing contam-
inants beyond the capture zone is a
concern. Would not be effective at
mobilizing particulate lead from
pushout area soils.

this technology. Presence of UXO
may also be a constraint.
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SVOCs and metals. PCBs would not be removed by this process. Extraction fluids are passed
through soil by using an injection or infiltration process, recovered, and recycled when possible.
Recovered groundwater and fluids laden with desorbed contaminants may require treatment to meet
appropriate discharge standards before release to wastewater treatment facilities or receiving streams.
Treatment of the recovered fluids results in process sludges and residual solids, such as spent carbon
and spent ion exchange resin, which must be appropriately treated before disposal. Air emissions of
VOCs from recovered fluids would be collected and treated, as appropriate, to meet applicable
regulatory standards.

The effectiveness of soil flushing is limited at sites, like the TBP area, with low-
permeability soils. The permeability of soils in the TBP area varies laterally and vertically over
several orders of magnitude because of the arrangement of interbedded facies, making any estimates
of effectiveness difficult. In addition, the potential for immobilizing contaminants beyond the
capture zone and introducing surfactants to the subsurface is of general concern. Soil flushing is
considered a developing technology. For these reasons, soil flushing has been rejected from further
consideration.

Stabilization/Solidification. In stabilization/solidification technologies, a fixing or stabi-
lizing agent is mixed into the soil to create a product that is stable and resistant to leaching. In this
process, additives are mixed directly into contaminated soil by conventional backhoes or equipment
specifically designed for in-situ chemical injection and mixing. This technology effectively reduces
the mobility of contaminants through both physical and chemical means. In-situ
stabilization/solidification is considered most effective for immobilizing metals; therefore, it could
only be applied in situ to fix contaminated soil at the pushout area. SVOC- and PCB-contaminated
soil would have to be addressed by implementing an additional treatment technology.

The long-term effects of weathering (e.g., freeze-thaw cycles, acid precipitation, and wind
erosion), groundwater infiltration, and physical disturbance (e.g., local detonations) could signif-
icantly affect the integrity of the stabilized mass, potentially reducing the long-term effectiveness
of this technology. Contaminant mobility would be reduced, but contaminant toxicity would not. In
addition, the volume of contaminated material would increase. For these reasons, stabilization/
solidification has been rejected from further consideration.

In-Situ Vitrification. In-situ vitrification uses an electric current to melt soil or other
earthen materials at extremely high temperatures (2,900 to 3,650°F) and thereby immobilize most
inorganics (metals) and destroy organics (VOCs, SVOCs, and PCBs) by pyrolysis. To initiate the
process, graphite electrodes are placed on the surface of the soil so that current can flow in the soil
beyond the boiling temperature of water to the melting point of soil. The molten soil zone grows
downward and outward. A vacuum-pressurized hood is placed over the vitrification zone to contain
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and process any contaminants emanating from the soil during vitrification. The vitrification product
is a chemically stable, leach-resistant glass and crystalline material similar to obsidian or basalt.
Metals are incorporated within the vitrified product. Water vapor and organic pyrolysis combustion
products are captured and drawn into an off-gas treatment system that removes particulates and other
contaminants from the gas.

The in-situ application of this technology is considered innovative for waste treatment and
has only been operated for test and demonstration purposes. For this reason, in-situ vitrification has
been rejected from further consideration.

Electrokinetic Processing. Electrokinetic processing is an in-situ transport process that
uses electric current to decontaminate soils contaminated with metals and some organics (polar
species), such as phenol. The effectiveness of this technology is based on its ability to concentrate
contaminants within a small area, thus reducing the area of contamination to be addressed. The
application of electric current produces an acid in the anode compartment that sweeps across the soil,
desorbing contaminants from the surface of soil particles and initiating electromigration of
contaminants toward the respective electrodes. To initiate the process, anode and cathode series are
inserted or laid on the ground, and a current is established across the electrodes. A conditioning fluid
is introduced at the electrodes. A recent bench-scale study indicates that the time required to
concentrate contamination in the TBP area could be as long as 10 years (Peters 1995). In addition,
this process would not be effective at removing particulate lead, which makes up a significant
proportion of contamination in the pushout area (U.S. Department of Energy [DOE] 1993/1994;
EPA 1993b,d). For these reasons, electrokinetic processing has been rejected from further
consideration.

4.2.4.2 Ex-Situ Physical/Chemical Treatment Technologies

Several ex-situ physical/chemical treatment technologies are available for treating soil
contaminated with metals, SVOCs, and PCBs. These technologies include stabilization/fixation,
vitrification, soil washing, soil leaching, oxidation/reduction, dehalogenation, incineration, and
thermal desorption. The main advantages of ex-situ treatment are that it generally requires shorter
time periods than in-situ treatment and that it affords more certainty about the uniformity of
treatment because of the ability to homogenize, screen, and continuously mix the soil. However,
ex-situ treatment requires excavation of soils, leading to increased costs and engineering for
equipment, the necessity of UXO surveying, possible permitting, and material handling (EPA 1994).

The screening analysis of potential ex-situ treatment technologies is discussed in the
following subsections and summarized in Table 4.5,
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TABLE 4.5 Summary of Screening Analysis for Ex-Situ Treatment Technologies

Treatment
Technology Effectiveness Implementability Cost

Stabilization/ Effective at limiting mobility of metals Could be implemented with  Moderate

fixation and PCBs; applicable to soils from the readily available equipment
pushout area and southern main pit, and materials.

Contaminant mobility would be reduced,
but contaminant toxicity would not. Final
waste volume would increase.

Vitrification Effective at reducing toxicity of organics Could be implemented with  High
and metals. Volume would be reduced. readily available equipment
Applicable to soils contaminated with and materials.
organics and metals.

Soil washing Effective at reducing toxicity, mobility, Could be implemented with  Low to
and volume of metals and SYOCs (and readily available equipment  moderate
possibly PCBs); applicable to soils in the and materials.
northern main pit and pushout area,

Soil leaching Effective at reducing toxicity, mobility, Could be implemented with ~ Moderate
and volume of metals and SVQOCs; readily available equipment
applicable to soils in the northern main pit  and materials.
and pushout area.

Reduction/oxidation  Effective at reducing contaminant toxicity, ~ Could be implemented with ~ Moderate
mobility, and volume; applicable to soils readily available equipment
contaminated with metals only. and materials.

Dehalogenation Effective at reducing toxicity, mobility, Could be implemented with  Moderate
and volume of PCBs and halogenated readily available equipment
SVOCs; applicable only to soils in the and materials.
main pits.

Incineration Effective at reducing contaminant volume;  Could be implemented with ~ Moderate
toxicity and mobility would not be readily available equipment  to high
reduced. Bottom ash would require further  and materials.
treatment by stabilization. May be required
to treat PCB-contaminated soil (depending
on concentrations).

High-temperature Effective at reducing toxicity, mobility, Could be implemented with ~ Moderate

thermal desorption

and volume of organics only; applicable to
soils in the main pits.

readily available equipment
and materials.
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Stabilization/Fixation. In stabilization/fixation technologies, a fixing or stabilizing agent
is mixed into the soil to create a product that is stable and resistant to leaching. This process involves
mixing reagents with contaminated soil in a mixing vessel, such as a pug mill, to immobilize the
contaminants and solidify the waste. This technology effectively reduces the mobility of
contaminants through both physical and chemical means. Stabilization/fixation is considered
effective for immobilizing metals and PCBs; therefore, it could only be applied to soils excavated
from the pushout area and southern main pit. SVOC-contaminated soil may have to be addressed by
implementing an additional treatment technology (e. g., if treatment codes are exceeded).

The predominant fixing agents currently in use are Portland cement, lime/fly ash, Portland
cement/fly ash, and Portland cement/sodium silicate. Gypsum, bentonite, and zeolites could also be
used, as could a number of proprietary agents. Chemical stabilization with cement and fly ash is an
established practice for treating hazardous waste and has been retained as potentially applicable to
address surface soil contamination in the TBP area.

Ex-Situ Vitrification. Ex-situ vitrification is designed to encapsulate inorganic contam-
inants rather than reduce inorganic contaminant concentration. This process involves electrically
heating contaminated material to temperatures high enough to cause it to melt. Vitrification is
applicable to a full range of contaminants. Inorganic contaminants are encapsulated in the vitrified
mass; organic contaminants are destroyed because of the high temperatures achieved during
processing. Organic off-gases and some volatile metal contaminants would have to be controlled and
treated during process operation. The vitrified product is a chemically stable, leach-resistant glass
or crystalline material similar to obsidian or basalt, ready for disposal. This technology is not
considered cost-effective for the small volume of soils to be treated at the TBP area; on this basis,
ex-situ vitrification has been rejected from further consideration.

Soil Washing. Soil washing is an aqueous-based process that reduces soil contamination
through the use of particle size separation. This technology is applicable to soils contaminated with
metals, SVOCs, and possibly PCBs. The effectiveness of soil washing is based on the finding that
most organic and inorganic contaminants tend to bind, either chemically or physically, to the
fine-grained fraction of the soil matrix (clay, silt, and organic soil particles). Washing processes that
separate the fine particles (silt and clay) from the coarser material (sand and gravel) separate and
concentrate the contaminants into a smaller volume of soil that can be further treated or disposed of.

Gravity separation is an effective method for removing high or low specific gravity
particles, such as lead. Attrition scrubbing removes adherent contaminant films from coarser
particles. The clean, larger fraction can be returned to the site for use as clean fill. The washing agent
and soil fines are residuals from this process that would require further treatment (e.g., through soil



4-12

leaching). A bench-scale study has indicated that density separation is effective at removing metals
from the sand fraction of TBP area pushout soils (Alternative Remedial Technologies, Inc. [ART]
1995). An additional study is needed to evaluate the efficacy of treating the fine-grained fraction
through chemical extraction (soil leaching). On the basis of this preliminary study, it is estimated
that a volume reduction of 94% may be achievable. For this reason, this technology type has been
retained.

Soil Leaching. Soil leaching is a chemical process used to remove metals that remain in
the fine sand, silt, and clay soil particles after the soil washing and separation process. Sand and fines
are leached in separate parallel circuits with an acid solution. The effectiveness of soil leaching is
achieved through dissolving smaller metallic particles and ionic metals remaining in the soil. A final
step may include precipitation of metals from the leaching solution for recovery and recycling. Soil
leaching is applicable to soils contaminated with metals and possibly SVOCs. PCB-contaminated
soil would have to be addressed by implementing an additional treatment technology; however, these
soils constitute a small fraction of the TBP area soils to be treated. On this basis, soil leaching has
been retained.

Reduction/Oxidation. Reduction/oxidation (redox) reactions chemically convert contam-
inants to nonhazardous or less toxic compounds that are more stable, less mobile, and/or inert (EPA
1994). The oxidizing agents most commonly used for treatment are ozone, hydrogen peroxide,
hypochlorites, chlorine, and chlorine dioxide. Chemical redox is applicable to soils contaminated
with metals. SVOC- and PCB-contaminated soil would have to be addressed by implementing an
additional treatment technology. This technology is not considered cost-effective for soils with high
contaminant concentrations (because of the large amounts of oxidizing agent required); on this basis,
chemical redox has been rejected from further consideration.

Dehalogenation. Dehalogenation is a decomposition process (e.g., base-catalyzed decom-
position or glycolate) designed to remediate soils contaminated with chlorinated organic compounds
(especially PCBs and halogenated SVOCs). During the dehalogenation process, contaminated soil
is screened, processed with a crusher and pug mill, and mixed with sodium bicarbonate. The mixture
is heated in a rotary reactor to decompose and partially volatilize the contaminants. The effectiveness
of this technology is limited in soils with high clay and moisture content. In addition, it is only
applicable to a small portion of the soils to be excavated at the TBP area. On this basis,
dehalogenation has been rejected from further consideration.

Incineration. Waste material can be incinerated by rotary kiln, fluidized bed, slagging, and
liquid injection incinerators. Rotary kiln and fluidized bed incineration are typically used to destroy
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organic contaminants. Rotary kilns are refractory-lined, slightly inclined, rotating cylinders that
function as a combustion chamber and operate at temperatures up to 1,800°F. Waste is introduced
at the high end, and ash is collected from the bottom end. Flue gases pass through a secondary
chamber and control equipment before exiting to the atmosphere. Fluidized-bed incinerators contain
a bed of sized granular refractory material in a refractory-lined vessel. Waste is injected onto the bed
and incinerated as air is forced up through the bed at a velocity sufficient to fluidize the burning
material.

Incineration technologies do not reduce the toxicity or mobility of inorganic constituents;
they do reduce the total waste volume but produce an ash residue. Heavy metals can produce a
bottom ash that requires further treatment by stabilization, although volatile metals would leave the
combustion unit with the flue gases and would require the installation of gas cleaning systems for
removal. In addition, given the small volume of soil to be treated, this option would only be applied
at an off-site facility. Waste transport would result in an increased risk of transportation accidents
and related impacts, the magnitude of which would depend on the waste volume and type, mode of
transportation, and facility location. Given the high costs associated with transportation and treat-
ment, incineration is not considered cost-effective. However, this option has been retained because
it may be required to treat PCB-contaminated soil (depending on concentrations, incineration may
be the required treatment).

High-Temperature Thermal Desorption. High-temperature desorption involves heating
wastes to temperatures of 600 to 1,000°F. It is applicable to soils contaminated with SVOCs and
PCBs. In the treatment process, a carrier gas or vacuum system transports volatilized water and
organics to the gas treatment system. Some volatile metals may also be removed. Contaminants are
removed from the gas stream and disposed of. Bench-scale studies would be required to determine
the effectiveness of organics removal. Thermal desorption is only applicable to a small portion of
the soils to be excavated at the TBP area, but it is considered a cost-effective treatment for PCB-
contaminated soil. On this basis, this option has been retained.

4.2.4.3 Biological Treatment Technologies

Several biological technologies are available for treating contaminated soil. Biological
treatment technologies use living organisms, such as bacteria or fungi, to detoxify or immobilize
contaminants in waste. These technologies are applied primarily for converting organic contaminants
into nontoxic products. Bioremediation has also been used to degrade inorganic contaminants, such
as nitrates, and it can be used to detoxify or immobilize certain metals by changing their oxidation
state. The SVOC- and PCB-contaminated soils in the main pits are candidates for bioremediation.
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Biological treatment technologies can be implemented as either in-situ or ex-situ processes.
The advantage of in-situ treatment is that it allows soil to be treated without being excavated and
transported, resulting in a significant cost savings. However, in-situ treatment generally requires
longer time periods, and there is less certainty about the uniformity of treatment because of the
variability in soil characteristics and because the efficacy of the process is more difficult to confirm
(EPA 1994). Ex-situ treatment generally requires shorter time periods; however, it requires exca-
vation of soils, leading to increased costs and engineering for equipment, the necessity of UXO
surveying, possible permitting, and material handling/worker exposure considerations (EPA 1994).

The screening analysis of potential biological treatment technologies is discussed in the
following subsections and is summarized in Table 4.6.

In-Situ Bioremediation. In-situ bioremediation is a destructive technique aimed toward
stimulating microorganisms in the soil to grow and use the contaminants as a food and energy source
by creating a favorable environment for the microorganisms. Generally, this means providing some
combination of oxygen, nutrients, and moisture and controlling the temperature and pH. Sometimes,
microorganisms adapted for degradation of specific contaminants can be applied to enhance the
process. This technology is applicable to soils contaminated with organics (e.g., PCBs); it is not
applicable to soils contaminated with metals.

A recent treatability study has shown that sufficient numbers of microorganisms suitable
for removal of the organic COCs are present; however, the low permeability of the soil would limit

the effectiveness of in-situ bioremediation (Huang 1994).

Because in-situ bioremediation is only applicable to a small portion of the soils to be
excavated at the TBP area, it has been rejected from further consideration.

TABLE 4.6 Summary of Screening Analysis for Biological Treatment

Biological Treatment

Technology Effectiveness Implementability Cost
In-situ bioremediation Applicable to soils contaminated with  Implementation limited by Moderate
organics; would not address metals low-permeability soil that
contamination in the pushout area. could impede aeration of
soils.
Ex-situ bioremediation  Applicable to soils contaminated with ~ Can be implemented with Moderate
organics; would not address metals conventional equipment and

contamination in the pushout area. procedures.
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Ex-Situ Bioremediation. Ex-situ bioremediation technologies include slurry-phase and
solid-phase processes applicable to soils contaminated with organics (e.g., PCBs). Slurry-phase
methods, such as batch treatment in a reactor, might be effective because operating parameters could
be closely controlled. Solid-phase methods, such as placing in piles, have the advantage of low setup
costs. Metals would not be addressed through either treatment.

A recent treatability study reported that significant numbers of microorganisms, including
methanotrophs and biphenyl degraders (that are appropriate for degrading organics), are present and
that ex-situ bioremediation by using bulking agents might be effective. Another treatability study
has indicated that significant numbers of heterotrophs suitable for degradation of chlorinated
organics may also be present (Huang 1994).

Because ex-situ bioremediation is only applicable to a small portion of the soils to be
excavated at the TBP area, it is not considered a cost-effective treatment. Therefore, ex-sity
bioremediation has been rejected from further consideration,

4.2.5 Short-Term Storage

Short-term storage involves isolating contaminated material to protect human health and
the environment until the material can be treated and/or permanently disposed of. This technology
typically involves constructing an engineered facility to minimize the potential for contaminant
migration. Short-term storage would not reduce contaminant toxicity or volume, but it could reduce
contaminant mobility and potential exposures. Such facilities also could be developed to support
cleanup activities. The storage facility could be an enclosed structure or an outdoor area with a
gravel pad or other base and covers, such as tarpaulins. These options could be applied either on-site
or at an off-site facility.

The screening analysis of short-term storage is summarized in Table 4.7. Use of an off-site
facility would require that the material be transported off-site and that an appropriate facility be
available. Waste transport would result in an increased risk of transportation accidents and related
impacts, the magnitude of which would depend on the waste volume and type, mode of trans-
portation, and facility location. No suitable off-site facility exists for short-term storage of site waste,
and none is likely to become available in the near future. Therefore, only the on-site application has
been retained.

4.2.6 Disposal

Disposal options for contaminated soil involve confinement for permanent disposition. The
only disposal option considered for the waste resulting from site remediation at the TBP area is
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TABLE 4.7 Summary of Screening Analysis for Short-Term Storage

Short-Term
Storage Facility Effectiveness Implementability Cost
Open and enclosed  Could effectively protect human The on-site application could be Low to
structures health and the environment in the easily implemented with readily moderate

short term by reducing contaminant available resources. Such facilities
mobility and limiting exposures. The  also could be developed to
off-site application of this option has  support cleanup activities. An

been rejected on the basis of appropriate storage facility is not
potential increased risk to workers currently available off-site, and it
and the general public due to is unlikely that such a facility
increased likelihood of exposures would become available in the
asscciated with waste transportation.  near future,

off-site land-based facilities. Material determined to be hazardous under RCRA could be shipped
to a permitted facility; nonhazardous material could be shipped to a sanitary or demolition landfill.
Related requirements are presented in Appendix B (Table B.4).

Under RCRA regulations (40 CFR Part 261), a solid waste is considered to be a regulated
hazardous waste if it is not otherwise excluded from regulation as a hazardous waste and either
exhibits any of the characteristics identified in Subpart C of this regulation (a “characteristic
hazardous waste”) or is listed in Subpart D of the regulation (a “listed hazardous waste”). Waste
determined to be hazardous as defined by RCRA must be disposed of according to the requirements
of 40 CFR Parts 264 and 268 (see Appendix B). In addition, the LDRs promulgated by EPA in
40 CFR Part 268 preclude the disposal of certain contaminants without prior treatment. The LDRs
would apply to any TBP area soils regulated under 40 CFR Part 268, and land disposal of such waste
would require that appropriate treatment standards be met. The treatment standards are based on
contaminant concentrations in the waste, the treatment technology used, or waste characteristics after
treatment. Untreated soils from the TBP area pushout area may be categorized as hazardous waste
code DOO8 under 40 CFR Part 261 (Subpart C) because of the high lead concentrations. These soils
would require treatment by stabilization to satisfy LDRs prior to disposal. PCB-contaminated soils
would also require treatment prior to disposal. If TBP area soils are found to be regulated under
TSCA (e.g., if concentrations of PCBs exceed 50 ppm in unrestricted-access areas), these soils may
require incineration prior to disposal. If PCB-contaminated soils are not regulated under TSCA
(i.e., if concentrations are less than 50 ppm), they would undergo stabilization prior to disposal.

The implementability of land disposal at an off-site facility is affected by the availability
of suitable sites for disposal of APG waste. Special pricing through an on-site contractor at APG

could keep disposal costs down relative to off-site contractors, thereby making disposal a
cost-effective option.
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The screening analysis of the disposal option is summarized in Table 4.8. On the basis of
this evaluation, the disposal option has been retained.

4.3 POTENTIALLY APPLICABLE TECHNOLOGIES

Potentially applicable technologies for remediation of the TBP area are summarized in
Table 4.9. This summary is based on the screening analysis presented in Section 4.2. The technology
types that have been retained through this analysis were used to develop preliminary interim
remedial action alternatives for the TBP area. These alternatives are identified in Section 5.

TABLE 4.8 Summary of Screening Analysis for Disposal

Disposal Option Effectiveness Implementability Cost
Off-site, land- Provides protection of environment Subtitle C and D landfills are Moderate
based disposal and reduces exposures. Treatment of available in the eastern region

contaminated soils would be required  of the United States (e.g.,
prior to disposal. Virginia and Pennsylvania).
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TABLE 4.9 Summary of Potentially Applicable Technologies

General
Response Evaluation
Action Technology Type Result Comments

No action Not applicable Retained Would provide a baseline for
comparison with action
alternatives.

Institutional Access restriction Retained Could effectively limit entry to

control contaminated areas and could be
used to support other response
actions.

Ownership and use or deed  Retained Could minimize exposures to site

restrictions contaminants by limiting use of
contaminated areas and could be
used to support other response
actions.

Monitoring Retained Could provide data useful for
minimizing exposures and could be
used to support other response
actions.

In-situ Surface control diversions Retained Could limit contaminant mobility

containment by directing surface runoff from
contaminated areas and could be
used to support other response
actions.

Vertical barriers Retained Could limit contaminant mobility
by impeding groundwater
discharge to the marsh and by
minimizing erosion of contam-
inated soil from the pushout area.

Caps/covers Retained Could limit airborne emissions,
precipitation-enhanced percolation
and leaching, and contaminant
resuspension via surface water
runoff.

Removal Excavation Retained Could effectively remove the
source of contamination and could
be readily implemented. UXO
survey would be required.

Clearing and grubbing Retained Could effectively remove

vegetation from the site to support
overall cleanup activities.
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General
Response
Action

Technology Type

Evaluation
Result

Comments

In-situ
treatment

Ex-situ
treatment

Soil flushing

Stabilization/solidification

Vitrification

Electrokinetic separation

Stabilization/fixation

Vitrification

Soil washing

Soil leaching

Reduction/oxidation

Dehalogenation

Rejected

Rejected

Rejected

Rejected

Retained

Rejected

Retained

Retained

Rejected

Rejected

Difficult to implement because of
limitations due to site conditions.
Ineffective for removing PCBs.

Difficult to implement because of
limitations due to site conditions.
Ineffective for limiting mobility of
PCB:s.

Difficult to implement because of
innovative nature of technology
and site conditions.

Difficult to implement because of
innovative nature of technology
and site conditions. Ineffective at
mobilizing particulate lead.

Could reduce contaminant mobility
but increases volume. Would
require an engineered treatment
facility.

Could reduce contaminant toxicity
and mobility; volume would not be
reduced. Would require an
engineered treatment facility; not
considered cost-effective.

Could reduce contaminant toxicity,
mobility, and volume. Could be
implemented on-site.

Could reduce contaminant toxicity,
mobility, and volume. Would
facilitate recovery of lead for
recycling. Could be implemented
on-site.

Could reduce toxicity, mobility,
and volume (for metals only). Not
considered cost-effective.

Could reduce toxicity, mobility,
and volume (for chlorinated
organic compounds only).
Effectiveness limited by site
conditions.
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TABLE 4.9 (Cont.)

General
Response Evaluation
Action Technology Type Result Comments
Ex-situ Incineration Retained Could reduce contaminant toxicity,
treatment mobility, and volume (for
(cont.) organics). Would require an
engineered treatment facility.

Thermal desorption Retained Could reduce contaminant toxicity,
mobility, and volume (for
organics).

Biological In-situ bioremediation Rejected Could reduce contaminant toxicity,
treatment mobility, and volume (for
organics). Effectiveness limited
by site conditions.

Ex-situ bioremediation Rejected Could reduce contaminant toxicity,
mobility, and volume (for
organics). Not considered
cost-ffective.

Short-term Open and closed structures  Retained Could effectively reduce

storage contaminant mobility in the short
term and support cleanup activities.

Disposal Land-based facility Retained Could effectively provide

protection of environment and
reduce exposures. Treatment
required prior to disposal.
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5 DEVELOPMENT AND SCREENING OF PRELIMINARY ALTERNATIVES

Preliminary alternatives for remediating surface soil in the J-Field TBP area were developed
and screened in accordance with CERCLA, EPA guidance (EPA 1988), and the NCP (EPA 1990a).
Five preliminary alternatives, including no action, were developed on the basis of the criteria
presented in Section 5.1. These alternatives, identified and described in Section 5.2, were then
screened on the basis of the criteria defined in Section 5.3. Each of the five preliminary alternatives
was passed through the screening analysis presented in Section 5.4; they are identified as final
alternatives and listed in Section 5.5. These final alternatives are further developed and described
in Section 6 and evaluated in detail in Section 7. The preferred alternative will be identified in the
proposed plan for this interim remedial action.

5.1 CRITERIA FOR DEVELOPING ALTERNATIVES

EPA has established an approach for developing remedial action alternatives that are
appropriate to the site-specific conditions (EPA 1988, 1990a). In this approach, the scope,
characteristics, and complexity of the site are considered in developing a range of alternatives that
would be protective of human health and the environment. This protection can be achieved by
eliminating, reducing, and/or controlling risks posed by each pathway at a site. Two major categories
of response, containment and treatment, are considered in developing remedial action alternatives:

* Containment involves little or no treatment but protects human health and the
environment by preventing or controlling exposures to contaminants through
engineering measures and by using institutional controls as necessary to
ensure the continued effectiveness of a response; and

* Treatment ranges from alternatives that use treatment as the primary element
of the response to address the principal threat(s) posed by a site to alternatives
that use treatment to reduce the toxicity, mobility, or volume of contaminated
material to the maximum extent feasible, minimizing the need for long-term
management.

As stated in Section 121(b) of CERCLA, as amended, the most preferred alter-
natives (1) represent permanent and cost-effective solutions for protecting human health and the
environment; (2) permanently and significantly reduce the toxicity, mobility, or volume of
contaminated material; and (3) apply alternative treatment or resource recovery technologies to the
extent possible. Least preferred alternatives involve the transport and disposal of waste off-site
without treatment.
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A no-action alternative is also included to provide a baseline for comparison with other
alternatives. For the analysis in this FFS, the baseline condition of the J-Field TBP area would
include only minor maintenance activities, such as mowing and monitoring.

5.2 IDENTIFICATION OF PRELIMINARY ALTERNATIVES

Technologies potentially applicable to managing contaminated surface soil at the J-Field
TBP area are identified and screened in Section 4 (Table 4.9). On the basis of this screening, various
technologies were identified as potential components of remedial action alternatives for the site.
These technologies have been incorporated into five preliminary alternatives:

* Alternative 1: No Action;

* Alternative 2: Limited Removal and Disposal, and In-Situ Containment:
* Alternative 3: Removal and Short-Term Storage;

* Alternative 4: Removal, On-Site Treatment, and Limited Disposal; and

¢ Alternative 5: Removal, Off-Site Treatment, and Disposal.

In-situ containment is the primary emphasis of Alternative 2, and source control through removal
is the primary emphasis of Alternatives 3, 4, and 5.

The J-Field site would remain secured, and existing institutional controls, such as owner-
ship and use or deed restrictions, are implicitly included in each action alternative during the cleanup
period. These controls are also included for the no-action alternative. Controls, such as monitoring,
would be increased as needed. Each alternative would require various support activities before
implementation, including the design and construction of staging areas, procurement of appropriate
equipment, and development of contingency plans and operational controls to minimize contaminant
releases. Site preparation activities would include clearing and grubbing contaminated areas,
conducting UXO surveys, constructing access roads, and emplacing site perimeter dikes for surface
water control. Shoreline stabilization has been included only for Alternatives 2 and 3. Because
Alternatives 4 and 5 involve total removal of contaminated surface soil, shoreline stabilization was
not included as a component.
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5.2.1 Alternative 1: No Action

Alternative 1 is included to provide a baseline for comparison with the other action
alternatives. Under this alternative, the site would continue to operate under restricted access.
Current conditions of the contaminated surface soil would continue.

5.2.2 Alternative 2: Limited Removal and Disposal, and In-Situ Containment

Under Alternative 2, contamination in the two main pits and the pushout area would be
contained in place with a protective cover. Limited excavation and disposal would be implemented
to address contaminated soil in the main pits.

The “risk-reduction cover” would involve placing a geotextile fabric over the vegetation-
cleared surface (about 5 acres [218,000 ft%]), which would then be covered by a layer of soil
sufficient to raise the site topography above the 100-year floodplain. The soil layer would be
stabilized with a vegetative cover. Runoff from the area would be diverted by surface grading
controls. Erosion of contaminated soil from the portion of the pushout area in contact with the marsh
would be mitigated by installing a vertical barrier. Because the soil layer would be emplaced
incrementally in 2-ft layers, UXO screening most likely would not be required for this component.
A UXO visual survey would be required for the limited excavation component. Because the area of
excavation is limited, hand removal methods may be used (depending on the density of metal
contacts present). The limited disposal component under Alternative 2 would involve shipping about
400 yd? of soil to a permitted off-site facility for treatment (stabilization and possibly incineration)
and disposal.

Stabilization of the shoreline about 2,000 ft to the south of the TBP area would also be
implemented as part of this alternative. A UXO survey would be conducted by a two-man clearance
team. Installation of a boulder riprap berm would reduce the potential for long-term erosion along
the shoreline.

5.2.3 Alternative 3: Removal and Short-Term Storage

Under Alternative 3, contaminated surface soil in the two main pits and pushout area that
exceed soil cleanup criteria would be removed and transported to an on-site, short-term storage
facility, where it would be stored until final remediation is addressed at J-Field.

Soil would be excavated to a depth of 2 ft from the source areas with standard construction
equipment, such as front-end loaders, scrapers, and backhoes. The excavation area would be
surveyed for UXO in the upper 2 to 4 ft. Approximately 16,000 yd® of soil would be removed.
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Runoff from the area would be diverted by surface grading controls. Following excavation, the area
would be backfilled with clean soil. The short-term storage facility would be constructed adjacent
to the Prototype Building to minimize the distance over which the material would have to be
transferred. This location is the highest topographic area at J-Field. The short-term facility would
be a modular building consisting of fabric walls. The base of the structure would require the
construction of a bermed and drained concrete or asphalt pad equipped with a leachate collection
system. An air infiltration system may also be required.

Stabilization of the shoreline about 2,000 ft to the south of the TBP area would also be
implemented as part of this alternative. A UXO survey would be conducted by a two-man clearance
team. Installation of a boulder riprap berm would reduce the potential for long-term erosion along
the shoreline.

5.2.4 Alternative 4: Removal, On-Site Treatment, and Limited Disposal

Under Alternative 4, contaminated soil in the two main pits and pushout area that exceeds
soil cleanup criteria would be removed and treated by soil washing/leaching to reduce the volume
of waste for off-site disposal.

The removal component of Alternative 4 would be similar to that of Alternative 3; however,
the excavated soil would be transported to an on-site soil washing/leaching treatment facility, which
would be constructed adjacent to the Prototype Building (though I- and H-Fields are other potential
sites). For the conceptual design, it was estimated that 16,000 yd3 of soil would be treated. A portion
of the soil from the southern main pit, contaminated with PCBs, would be sent off-site for treatment
and disposal. After removal and treatment, the cleaned material would either remain on-site toc be
used as fill or be shipped to an off-site solid waste disposal facility, in accordance with the State of
Maryland’s preference. Limited disposal under Alternative 4 would involve shipping recovered lead,
scrap metal, and other (nonhazardous) refuse, as necessary, to an off-site facility (smelter and/or
municipal landfill).

5.2.5 Alternative 5: Removal, Off-Site Treatment, and Disposal

Under Alternative 5, contaminated soil in the two main pits and pushout area that exceeds
soil cleanup criteria would be removed and transported to an off-site treatment and disposal facility.

The removal component of Alternative 5 would be similar to that of Alternative 3; however,
the excavated soil would be temporarily staged on-site following excavation, then transported to an
off-site treatment and disposal facility.
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5.3 CRITERIA FOR SCREENING ALTERNATIVES

The five preliminary alternatives were evaluated for applicability to remediating the J-Field
TBP area on the basis of three general criteria: effectiveness, implementability, and cost. The
effectiveness of an alternative is defined by its overall ability to protect human health and the
environment in both the short term and long term. Measures of effectiveness include (1) reduction
of potential long-term impacts to human health and the environment; (2) reduction of contaminant
toxicity, mobility, or volume through treatment; (3) control of potential impacts to human health and
the environment during the action period; (4) timeliness; and (5) consistency with regulatory
requirements.

The implementability of an alternative is defined by its technical and administrative
feasibility and availability of resources. Technical feasibility refers to the ability to construct, reliably
operate, and meet technology-specific regulations for process options until the remedial action is
complete. It also addresses the operation, maintenance, replacement, and monitoring of the technical
components of an alternative, as appropriate; potential constraints associated with the site
environment are also considered. Administrative feasibility addresses the acceptability of an
alternative by other agencies and groups and pertinent environmental requirements, such as permits,
as appropriate. Resource availability addresses the resources required to implement specific
components of an alternative and the ability to obtain them.

The cost of an alternative is considered only in a comparative manner at the screening stage
by comparing general estimates for each alternative to evaluate relative cost. This comparison helps
decision makers to determine whether the cost of one alternative is much greater than that of another
alternative of similar effectiveness and implementability. If the cost of an alternative is inordinately
excessive compared to the effectiveness it provides, that alternative can be screened from further
consideration.

5.4 SCREENING OF PRELIMINARY ALTERNATIVES

5.4.1 Alternative 1: No Action

Under Alternative 1, the TBP area would remain unchanged. Activities that would continue
under the no-action alternative include maintenance and periodic monitoring.
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5.4.1.1 Effectiveness

Alternative 1 would not involve any treatment to reduce the toxicity, mobility, or volume
of contaminated surface soil at the TBP area, and it would not provide for a timely or permanent
response to the contamination problem. In addition, certain regulatory requirements would not be
met. The potential for exposures of wildlife, trespassers, and site workers would continue in the short
term and could increase over time if contaminants were released to other media (groundwater,
surface water, sediment, or air). Potential long-term health impacts to site workers and the general
public would be low as a result of institutional controls; however, adverse impacts to wildlife would
be expected due to continued exposure.

5.4.1.2 Implementability

Minimum site operations, including maintenance activities (e.g., mowing) and monitoring,
would continue with readily available resources.

5.4.1.3 Cost

Costs associated with Alternative 1 (baseline conditions) include those for continuing the
general maintenance and security of the site. Monitoring activities would also be included. Annual
costs are estimated to be about $300,000.

5.4.2 Alternative 2: Limited Removal and Disposal, and In-Situ Containment

5.4.2.1 Effectiveness

The effectiveness of the soil cover could be limited by the shallow water table and its
proximity to the marsh and by the potential for flooding, because portions of the TBP area are
located within the 100-year floodplain (FEMA 1986). Other factors that could limit the effectiveness
of the soil cover include the activities of burrowing animals present at the site and growth of deep-
rooted vegetation on the soil cover. Engineering controls (e.g., contouring and landscaping) and
maintenance could effectively alleviate these limitations. Regular maintenance and monitoring

would be necessary to maintain long-term effectiveness. Some repair might be necessary if the soil
cover were to deteriorate.
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5.4.2.2 Implementability

Alternative 2 could be implemented with readily available resources. Technical feasibility
of the in-situ containment component and shoreline stabilization would be high. Timeliness would
be affected by the potential presence of UXO, which would require labor-intensive removal methods
for the localized areas. However, localized removal would take considerably less time than full
excavation and removal or excavation and on-site treatment.

Approximately 60% of the site is above the 100-year floodplain; another 20% is above the
5-ft contour and would only require 2 to 3 ft of cover to exceed the 100-year floodplain line. The
remaining 20% would have to be raised 6 to 7 ft to exceed the 100-year floodplain line. The edge
of the cover along the marsh would be engineered as a berm that would be covered by geotextile
fabric and rock riprap to protect against erosion from the 100-year flooding.

The disposal component of Alternative 2 would be relatively straightforward. About
400 yd” of contaminated soil would be sent off-site for treatment and disposal.

5.4.2.3 Cost

The estimated cost of in-situ containment would be about $2 million. This cost includes site
preparation activities (clearing and grubbing, UXO surveying, constructing and improving roads,
and limited excavating), construction of the soil cover, limited disposal, direct and indirect costs,
remedial design costs, and project management. The cost of Alternative 2 would be comparable to
Alternative 3 and lower than Alternatives 4 and 5.

5.4.3 Alternative 3: Removal and Short-Term Storage

5.4.3.1 Effectiveness

Alternative 3 would not include a treatment component; therefore, contaminant toxicity,
mobility, and volume would not be reduced through treatment. However, potential exposures to
wildlife, trespassers, and site workers would be reduced through removal of surface soil. The storage
component of this alternative would provide for short-term protection, but it would not be protective
in the long term.

Short-term risks to on-site workers and the general public would be significant for
Alternative 3 because of the removal component. Risks include those related to the potential for
encountering UXO and airborne emissions. Potential short-term environmental impacts, mainly a
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result of excavation and grading activities, include disturbance to the soil, temporary increases in
fugitive dust emissions and ambient noise level, increased sediment transport to the adjacent marsh,
and displacement or loss of vegetation and wildlife habitat. Mitigative measures to reduce these
impacts are discussed in Section 7.4.

5.4.3.2 Implementability

Implementing the removal component of Alternative 3 would be relatively straightforward
with regard to the availability of resources. Technical feasibility of the on-site storage component
and shoreline stabilization would be high. Contaminated surface soil from the main pits and pushout
area could be excavated with standard equipment and readily available materials. Timeliness would
be affected by the potential presence of UXO, which will require time-consuming surveys in the
upper 2 to 4 ft. Implementing the on-site, short-term storage component would also be
straightforward. The storage facility could be built by on-site workers with assistance from the
manufacturer’s technical representative.

5.4.3.3 Cost

The estimated cost of removal and on-site, short-term storage would be about $5 million.
This cost includes site preparation activities (clearing and grubbing, UXO surveying, extending
electric service, and constructing and improving roads), excavation, construction of the storage
facility, transporting material to a storage facility, landscaping the excavation area, direct and
indirect costs, remedial design costs, and project management. For this estimate, operation of the
facility was assumed to be 5 years. The cost of Alternative 3 would be comparable to Alternative 2
and lower than Alternatives 4 and 5. Although the costs associated with Alternative 3 are lower than
those for Alternatives 4 and 5, they do not represent the total cost of long-term remediation. Short-
term storage following excavation is only a temporary measure to limit exposures to contaminated
surface soil; this action would have to be followed by treatment and disposal at some point in the
future.

5.4.4 Alternative 4: Removal, On-Site Treatment, and Limited Disposal

5.4.4.1 Effectiveness

Excavating contaminated surface soil at the TBP area would reduce potential impacts to
human health and the environment in a timely manner and would reduce the potential for
contaminant migration. Subsequent treatment of the waste (via soil washing/leaching) would reduce
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contaminant toxicity, mobility, and volume over the short and long term. Alternative 4 satisfies the
statutory preference for treatment as a principal element of the remediation.

Recent treatability studies (ART 1995) have shown that through a combination of physical
separation treatment and chemical extraction (leaching) of sand and fines, a volume reduction of
about 94% may be achieved. The remaining 6% would consist of oversize material (>2 mm) that
may require disposal as a hazardous waste. These studies were based on achieving interim PRGs for
metals. Final remediation goals would have to be determined before further studies are conducted
so that total effectiveness could be accurately assessed.

Short-term risks to site workers and the general public would be significant for
Alternative 4 because of the removal component. Risks include those related to the potential for
encountering UXO and airborne emissions. Potential short-term environmental impacts, mainly a
result of excavation and grading activities, include disturbance to the soil, temporary increases in
fugitive dust emissions and ambient noise level, increased sediment transport to the adjacent marsh,
and the displacement or loss of vegetation and wildlife habitat. Mitigative measures to reduce these
impacts are discussed in Section 7.4.

5.4.4.2 Implementability

Implementing the removal component of Alternative 4 would be relatively straightforward
with regard to the availability of resources. Contaminated surface soil from the main pits and
pushout area could be excavated with standard equipment and readily available materials. Timeliness
would be affected by the potential presence of UXO, which will require time-consuming surveys in
the upper 2 to 4 ft. Implementing the on-site treatment component (soil washing/leaching) and
limited disposal (recovered lead and scrap metal) would also be straightforward.

5.4.4.3 Cost

The estimated cost of removal, on-site treatment, and limited disposal would be about
$13 million. This cost includes site preparation activities (clearing and grubbing, UXO surveying,
extending electric service, and constructing and improving roads), excavation (to 2 ft), construction
of the soil washing/leaching facility, transporting and loading material into the facility, landscaping
the excavation area, direct and indirect costs, remedial design costs, and project management. The
estimate given here is based on a 94% reduction in soil volume; that is, 6% of washed soil volume
and all PCB-contaminated soil would be sent off-site. The cost of Alternative 4 is the highest of all
the action alternatives.
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5.4.5 Alternative 5: Removal, Off-Site Treatment, and Disposal

5.4.5.1 Effectiveness

Excavating contaminated surface soil at the TBP area would reduce potential impacts to
human health and the environment in a timely manner and would reduce the potential for
contaminant migration. Subsequent treatment of the waste (off-site) would reduce contaminant
toxicity, mobility, and volume over the short and long term. Alternative 5 satisfies the statutory
preference for treatment as a principal element of the remediation but does not satisfy the statutory
preference for on-site treatment; instead, it involves the transport of a large volume of soil to an off-
site facility for treatment.

Short-term risks to site workers and the general public would be significant for
Alternative 5 because of the removal component. Potential short-term risks to the general public
would also exist because of the off-site transport of untreated hazardous material. Risks include those
related to the potential for encountering UXO and airborne emissions. Potential short-term
environmental impacts, mainly a result of excavation and grading activities, include disturbance to
the soil, temporary increases in fugitive dust emissions and ambient noise level, increased sediment
transport to the adjacent marsh, and the displacement or loss of vegetation and wildlife habitat.
Mitigative measures to reduce these impacts are discussed in Section 7.4.

Leachability tests have been conducted on surface soils (0 to 4 ft) in the pushout area
(Peters 1995). Test results indicate that soil fails the TCLP requirements for hazardous waste with
respect to lead. Waste determined to be hazardous as defined by RCRA (40 CFR Part 261) must be
disposed of according to the requirements of 40 CFR Parts 264 and 268. Because of the high lead
concentrations, untreated soils from the TBP pushout area would be categorized as waste code D008
under 40 CFR Part 268 (Subpart D). These soils would require treatment by stabilization before
disposal. The semivolatile components most likely will not present a disposal problem for the soils
excavated from the main pits (and volatiles are present mainly at depths greater than 2 ft). However,
PCB-contaminated soils (found in the southern main pit) would also require treatment before
disposal. Depending on concentrations, the PCB-contaminated soils would undergo either
stabilization (if less than 50 ppm) or incineration (if greater than 50 ppm). These technologies have
been demonstrated to be effective and acceptable for treating hazardous soils before disposal.

5.4.5.2 Implementability

Implementing the removal component of Alternative 5 would be relatively straightforward
with regard to the availability of resources. Contaminated surface soil from the main pits and
pushout area could be excavated with standard equipment and readily available materials. Timeliness
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would be affected by the potential presence of UXO, which will require time-consuming surveys in
the upper 2 to 4 ft. Implementing the off-site treatment and disposal components would also be
straightforward. Off-site facilities are available to handle the type and volume of waste that would
be generated.

5.4.5.3 Cost

The estimated cost of removal, off-site treatment, and disposal would be about $11 million.
This cost includes site preparation activities (clearing and grubbing, UXO surveying, and
constructing and improving roads), excavation (to 2 ft), construction of a temporary staging area,
landscaping the excavation area, direct and indirect costs, remedial design costs, and project
management. The cost of Alternative 5 is higher than Alternatives 1 through 3 but less than
Alternative 4.

5.5 SCREENING SUMMARY AND IDENTIFICATION OF FINAL ALTERNATIVES

The results of the screening analysis for the preliminary alternatives are summarized in
Table 5.1. Information for each alternative was evaluated relative to EPA’s screening criteria of
effectiveness, implementability, and cost.

Although it would not be protective of human health and the environment in the long term,
the no-action alternative (Alternative 1) was retained through this screening to provide a basis for
comparison with the remaining action alternatives during the subsequent detailed analysis.
Alternative 3 was retained because it offers a low-cost option for reducing risk; however, it is not
considered effective in the long term and would thus require an additional action at a future date.

On the basis of the screening analysis, all five preliminary alternatives were retained.



5-12

‘€ QAITRUIDN Y

03 1509 ul 9jqeredwo)) (G pue )
SOANRLISIE UOTIOR JOYI0 Ukl) $S2]Inq
[ 2AnRUIYY uey) dalsuadxa IO
"UOT|[IUI T$ ST IS0 PIJBUINISI [BI0],

*UOHB[JUT 1M asealout A[qeqoid

pInom §3500 Surjaseq SYL “000°00ES
Oﬂ [0)} @uumgﬁwo S1S00 [enuuy

‘premIoyiySrens oq osje

pinom aurjaIoys ay; je wieq desdu jo
uotje[[eisu] "piemIoyrens L[aaneal
2q pinom sanianoe fuipeld woly
pajeiouad [enareuwr a3sem Jo Jesodsip
pue podsuen; yusuodwos [esodsip
(0115-]JO) puR UOLIBABIXD pajIwI|

oy} 1o, "uoneIusW[duwii Jo ssaurawI)
91 199JJ& PINOD OX (] JO 9ouasaxd

9y ], *S92IN0s1 9[qe[iear A[Ipeal

Yim pajuswa[duir 9q pnod pue
plemiopySiens A19AR[AI 2 p[nom
I9A02 9A19101d Y} JO UONE|[EISU]

‘SULI0)IUOW pPUE UOIDLIISIT $SI008

Se Jons ‘s[oJu0d [BUONMINSUL JUALIND
urejurew pue SANIANOE 20URUIIUIBWI
[exouod 1onpuUOd 03 pasn 2g p[nom
juawdinba pue saonoeid prepuelg

‘painbar aq pnom

Suuoyiuow pue duLUIIUIEW IBINEIY
‘uonelafaa pajool-dasp jo yimold
pue sjewue Jurmounq Jo SauIAnOE
91 9PN[OUI I9A0D Y] JO SSOUDANIIYJD
a3 Suntwiy s10108, “1euvew A[auwi

e ur pajuswajdunt aq pinod aaneUIA)[E
SIY} pue ‘U1Id) MOYS Y} Ul paonpal

2q pinom saInsodxy ‘saIAToR JuIpelsd
pue uononnsuod Juunp sansodxa 1oy
renuaiod ay) JO 9sNEI3q | SAIRUIDY Y
103 uey) I1oyS1y aq p[NOM SIIOM

03 s)oedull WI9)-1I0YS "] SANBUINY
uey) wsy Suof ayl ur 2A1399301d QIO

‘Jow

2q j0u p[nom syuswaxinbal £103eN3al
UTBIISD PUE {PIASIYDE 9q P[OM UOIIN[OS
jusueunsad ou {[eLISIEW PITBUTWIBIUOD
JO 2wINjoA JO ‘AJTIqou ‘AJIdIX0)

Jonpai 03 paswa[dunl 9q p[nom
JusUNEan) ON oW J9AO saInsodxa
POSEaIDUL UI J[NSAI Pjnod uonesdru

puE ‘Onunuod p[nom Seate pajeuiWeiIuod
ayl 18 OJI[p[Im pue suewny o} saansodxg

JUDUIUEIUO) NIS-U]
pue ‘[esodsi(] pue
[AQWIDY PN

17 SANRUIDN Y

uonoy oN
] 2ANRWIN) Y

1500

Anqeiuowsdwy

SSOUAANIAY]

QANBUIAY

SIANRUI) Y ATeUlWId.IJ J0] S)NSIY FUIUP.DS 'S A TAV.L



5-13

*SOATIBUISI[E UONOR
ays [1e J0 1S3YB1Y ) ST { SANBUIS) Y
“UOI[[IW ¢ ¢ SISO PIEUWNSS [RI0],

" SANBUISY[Y 011509 Ul 9jqeredwon)
‘(G pue ) seAneUIA[E UonHOR

IoUI0 UBY) SS9 INg | ANRUIA|Y
uey) 9A1SUSdX3 SIOJA] "UONIBIPIWSI
ULIS3-8UO[ JO S1S0D SpN[IUI JOU SIOP
INg UOI[[IW G ST SO PIJBWISD [RIO],

‘uonejuswapdurr

Jo ssaulpwn 2Y) 10948 p[noo

OX 3o souasaxd ay ], ‘sarnpasord
PIEpURIS PUB SIOINOSAI S[qR[IRAR
Anipear yym poyuswodun oq

pInod pue premiofySrens K[oane(a1
9q P[NOM JUDWIBIL] PUR [BAOWDY

‘premionysens

99 OS[E P[NOM SUI[AIOYS SY} JB ULIAq
deidus jo uonerresuy “uoneuswaduwr
JO ssauroWIn 91} JO3y. pInod

OX[ Jo souasaid oy, ‘seanpadoid
pIepuess pue Sa5IN0SAI J[qe[IeAr
Apipear yim pajuswa(du aq

PInod pue piemIoNYSIens A[oane[al
9q pInom 93vIOIS PUL [RAOUWISY

"syoedut dznwutw 0y pajuswordw

2q p[nom sanseaw aAanednw

pue saonoeid Zurresurus poon

"3} SUO[ SY) UT PeoNpPal 9 P[nom

nq Jusuodwod [BAOWIAI A JO ISNEIaq
wiIs) 110Ys 9Y) ui JuedyIugIS 9 pnom
JUSWUONAUD PUR (I[BAY UeLINY 0} SHSLI
[BIIUAOJ 'PAONpPal 3 P[NOM JWN[CA pue
*ANfIqowr ‘A3101X0) JUBUIWEILOY) "Joul 3
pInoM uoneIpawal Jo Juswaf2 fedround
e se juauijeas) 10J 2ouorayald K1oingejs
AU, "PeIeaI} pue SBAIR 30INOS Y WO
PIAOUIAX 9q PNOM [10S PIJRUILIRIUOD
asnesaq wual Fuof ayy ur ¢ ySnoyy

[ SeAnRUIR)Y uRY) 9A193101d S0

‘syoedunn oziwunu

01 pajuswojduar 9q PNoM SIINSEIWN
sanesniw pue saonoeid usouiSus
poos "uizy Juoy oY) ur paonpal

9q pnoa 1nq Jusuodwod [eAowax

S} JO 95NBODQ WLIS) HOYS Y} UL Jued
-IJ1IuBIS 9 P[NOM JUSLIUOIIAUD Y} puR
IIeay uewny o SYSU [eHuIog 9Iep
2Imnj e je uoioe [euonIppe ue o1nbax
pInom pue wis) Fuof ay) uy 9a1309301d
9q JOU P[NOM € SATIBUISNY "SWN[OA
1o ‘KiI[Iqow *£JIdIX0] JUBUIWIRIUOD
20Npa1 03 pajuawd[dulr 9q pnom
JUDUIEAT) ON "[eAOWI YSnoay) a1 plim
pue suewny 03 sarnsodxa renusiod
9003l P[NOM JL ASNEII] | SANBUIINY
Uey) WLId) 1104s 343 ur 2a109301d Q101N

Tesodsiq pajrwry

pue ‘Juswjeal],

AIS-UQ ‘[eAOLIdY
P oAnRUIAL Y

931035 WIS,
-JI0YS pUE [BAOWSY
I QANRUIA) Y

150D

Annqejuswarduy

SSQUAANOALJF]

QANRUIAY

(u0)) 1'S ATIVL



‘syoedwr szrwuiw

03 pojuswd[duwll oq pnom saInsesw
aanedniwu pue saonoeld SursouiSus
POON) '[BLIJBW SNOPILZEY Pajronun

Jo 11odsueny 9115-1J0 JO asnedaq

151%3 os{e pnom o1qnd [e1ousd ayy

01 SYSLI WI2}-1I0YS [enUua0d "wid) Suoj
ay3 ur paonpal aq pinom ng usuodwos
[BAOUIDI QYY) JO 9STIEDAq ULIA) LOYS

3y ul Juesijudis 99 pNom JUSWIUOIIAUD
9y} pue Yijeay urwWny 0) SYSL [BNUII0]
‘paonpal aq pinom SWN[OA pue ‘Ajijiqour
*1151X01 JUBUIWEBIUOY) "JUSUNRDL

5-14

"9lqe{ieAE 918 SanI[Ioe] [esodsip pue 911s-u0 10§ 9oualajaid A101niE)S o}

uswIeBan AIS-JJO "uoneuowadur AJSIIES JOU PINOM 11 “J2AIMOY JoW 3q

JO ssaurjawn ay} 199 p[nod OXN pInom uoleIpawal o juawa]a redrourid

Jo aouasaid ayy, "sainpaooid prepuels B SB Juawiea) JoJ aoualapaid Kionjess
PUE SI2INOSAI JQR[IBAR A[IpEal 9], "PalEaI] pUB SBAIE 32INOS 9Y) WOy [esodsiy
‘G SATIRUIDIY UBY) $$9] 1nq ¢ ySnoiyy ynm pajuowsjdunt oq pinos pue PSAOUIRI 9 PINOA [I0S POJRUIUBIUOD pue JUoILaI],
1 SeANRUIAY uey) dAIsuadxad SION pIlemIonydrens A[sAne[al oq pjnom osnessq wid) Suof ayy ui ¢ ySnoy) IS-JO ‘[eACWIRY

"UOIJTUI | T ST 3SOD POJeIINISa [BI0 L [esodsip pue ‘Juaureal) ‘[EAOUISY [ SOANEBWIAN Y uey) 9A1N09301d 210 1G PATIRUIA Y
1500) Anqeiuewsduy SSOUDALIDOYH ANBUIGN Y

(o)) T'Ss ATAV.L



6-1

6 DESCRIPTION OF FINAL ALTERNATIVES

Five interim remedial action alternatives for the J-Field TBP area main pits and pushout
area were retained through the screening process:

* Alternative 1: No Action;

* Alternative 2: Limited Removal and Disposal, and In-Situ Containment;
¢ Alternative 3: Removal and Short-Term Storage;

¢ Alternative 4: Removal, On-Site Treatment, and Limited Disposal; and
* Alternative 5: Removal, Off-Site Treatment, and Disposal.

The components of these alternatives are described in Sections 6.1 through 6.5. Under
Alternative 2, contaminated soil would be contained in place with a protective cover. Under
Alternative 3, contaminated surface soil would be removed through excavation and placed in a short-
term storage facility. Under Alternatives 4 and 5, contaminated surface soil would be removed
through excavation and treated (either on-site or off-site). Treated soil under Alternative 4 would be
returned to the site to be used as fill (pending a treatability variance or CERCLA waiver as described
in Section 3.2) or disposed of as nonhazardous waste. Metal scrap and metals recovered from the soil
washing and leaching processes would be sent to an off-site smelter, and PCB-contaminated soil
would be sent to an off-site treatment and disposal facility. Under Alternative 5, all contaminated
soil would be sent off-site for disposal. Because contaminated soil would remain on-site under
Alternatives 2 and 3, shoreline stabilization would be an additional component as a measure to
control erosion of the peninsula south of the TBP area. Engineering procedures and equipment
presented in the following sections are provided to compare the feasibility of the alternatives. Final
design components, procedures, and equipment selection will be developed during the remedial
design phase and will incorporate information developed during the course of detailed design.

6.1 ALTERNATIVE 1: NO ACTION

The no-action alternative is included as a final alternative to provide a baseline for
comparison with the action alternatives. Under this alternative, no action would be taken at the TBP
area, and contaminated surface soil would remain in place. Institutional control measures (described
in Section 4.2.1), including access restriction, ownership and use or deed restrictions, and
monitoring, would remain in effect at the area.
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6.2 ALTERNATIVE 2: LIMITED REMOVAL AND DISPOSAL,
AND IN-SITU CONTAINMENT

6.2.1

Limited Removal

Under Alternative 2, approximately 400 yd® of contaminated surface soil would be removed
from the two main pits, and the 5-acre area encompassing the main pits and pushout areas would be
contained in place (Figure 6.1). An estimated 350 yd® of arsenic-contaminated soil would be
removed from the northern main pit. The removal would include excavation of soil containing
arsenic levels that exceed the EPA Region III noncarcinogenic, industrial risk-based concentration
of 610 mg/kg. Confirmation samples would be collected in unexcavated soil to determine whether

arsenic has been removed to levels below this criterion.

South Beach

Demolition Ground

_z—|

Ponds

Marsh

1,200 Ft

e, . . . .
7w Erosion control measure using riprap

<

Excavated area with in-situ containment

FIGURE 6.1 Location of In-Situ Containment Area and Shoreline Stabilization, Alternative 2
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At the southern main pit, arsenic concentrations were below the risk-based concentration
of 610 mg/kg. However, PCBs (Aroclor 1248) were detected at a concentration of 143 mg/kgina
sample collected at a depth of 2 ft from boring JBP1-E, which is at the western section of the pit (see
Figure D.6). Soil would be excavated at this boring. Confirmatory analyses would be performed on
the unexcavated soil to ensure that PCB concentrations were below the ARAR value of 50 mg/kg.
It is estimated that about 17 yd® of PCB-contaminated soil would be removed from the southern
main pit. The site would be prepared by personnel performing a visual UXO inspection of the
excavation area, grubbing and clearing vegetation in the excavation area, constructing a temporary
staging area, and improving existing access roads. A work zone would be designated with temporary
fencing. Access routes would be established by relying on the U.S. Army’s ordnance avoidance
procedures. After excavation activities were completed, the areas would be backfilled with clean soil
and prepared for the emplacement of the protective cover.

6.2.1.1 UXO Screening

The UXO screening effort for Alternative 2 would consist of visually inspecting the two
main pits and conducting a UXO survey along the southern shoreline of the Gunpowder Neck
Peninsula where erosion control measures would be implemented. The UXO survey for the main pits
does not include the use of metal detection devices because the amount of buried metal debris is
expected to be high. A UXO supervisor, however, would be on-site throughout the remediation
effort. The survey of the shoreline would be conducted by a two-man UXO clearance team with
handheld excavation tools, active electromagnetic induction detectors, and passive ferromagnetic
detectors. The total area to be surveyed would be 24,000 ft> (8 ft wide by 3,000 ft long), to a depth
of 2 ft below the surface.

As metal contacts were identified, the following activities would be carried out:

* Explosive-, chemical-, propellant-, or pyrotechnic-loaded UXO would be
marked with a yellow survey marker; work would cease; and Emergency
Notification Procedures would be implemented immediately; and

* Nonexplosive-loaded ordnance components, including armor-piercing
projectiles, empty ejection munitions, and spent rocket motors (separated from
warheads), and nonexplosive-loaded training munitions would be segregated
for pickup by the U.S. Army Technical Escort personnel.

Other metal debris that is not ordnance-related would not be removed.
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6.2.1.2 Site Preparation

Following the initial UXO survey, site preparation activities would begin, including
grubbing and clearing vegetation, constructing a temporary staging area, and improving existing
access roads. Vegetation, which consists mainly of grass and Phragmites, would be removed from
the entire S-acre area. The access road would be repaired and resurfaced. The final surfacing of the
road would occur after the remediation of the main pit areas is completed and all equipment is
demobilized. Construction and improvement of roads would require the placement of 525 yd? of fill
and gravel obtained from an off-site location.

6.2.1.3 Excavation

At the northern main pit, 2 ft of soil would be removed from the entire pit (approximately
350 yd3). An additional 10 yd® from boring TBPNPBOR1 would be removed because the arsenic
concentration (2,290 mg/kg) in a sample collected from a depth of 4 ft exceeds the industrial risk-
based concentration. At the southern main pit, 17 yd® would be excavated from boring JBPI-E
because Aroclor 1248 was detected at a concentration of 143 mg/kg.

6.2.1.4 Mitigation and Monitoring

During remediation activities, good engineering practices and mitigative measures would
be implemented to control both contaminant releases and potential exposures to workers and the
general public. All workers engaged in soil removal activities would be required to wear an
appropriate level of personal protective equipment. Work zones would be clearly delineated and
monitored to ensure worker safety. Equipment and personnel would be decontaminated before
leaving the area. Monitoring and mitigative measures for Alternative 2 are summarized in more
detail in Section 7.6. Erosion control measures to be implemented include engineering the soil cover
as a berm along the pushout-marsh boundary.

6.2.2 Disposal

Soil from the northern main pit would be placed directly into 20-yd* rolloffs.
Approximately 20 rolloffs would be required for disposal of arsenic-contaminated soil. PCB-
contaminated soil would likely be containerized in 55-gal U.S. Department of Transportation—
(DOT-) and TSCA-approved drums. Approximately 68 drums would be needed for containerizing
the excavated soil. One trailer would be required for transportation off-site. If PCB-contaminated
soil is required to be incinerated and containerized, a temporary staging area would be constructed
in the work zone. Because the PCB-contaminated soil meets the definition of PCBs and PCB items
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that may be stored temporarily for up to 30 days [40 CFR 761.65 (c)(D(iii)], design specifications
of PCB storage areas are not required [40 CFR 761.65(c)(D)].

Soil in the northern main pit has been characterized as Toxicity Characteristic for Lead
(D008) under RCRA. The soil would require stabilization prior to land disposal. In addition, because
the soil is from a National Priorities List (NPL) site, the soil must be disposed of at a facility that can
accept CERCLA wastes. Soil from the northern main pit would be transported to a RCRA Subtitle C
Landfill for stabilization and final disposal.

Soil in the southern main pit would be containerized in 55-gal drums and transported to a
TSCA-approved incinerator. If the moisture content and PCB concentrations are low (i.e., below
500 ppm), the PCB-contaminated soil can be disposed of in a chemical waste landfill that meets the
requirements of 40 CFR 761.75.

Remediation-derived wastes, such as personal protection equipment, decontamination
water, debris, and scrap metal, would be characterized and disposed of accordingly (e.g.,
incineration, stabilization). Because remediation-derived wastes that are RCRA-hazardous would
not be stored on-site for more than 90 days, the generator is not required to construct a storage
facility that meets the standards of 40 CFR Parts 264 or 265, and the generator is not required to
meet the permit requirements of 40 CFR Part 270. Likewise, because remediation-derived wastes
that are regulated under TSCA because of PCB concentrations are not expected to be stored on-site
for more than 30 days, the generator is not required to construct a PCB storage facility that meets
the standards of 40 CFR 761.65(c)(I). The number of 55-gal drums for disposal of remediation-
derived waste is not expected to exceed 20.

6.2.3 In-Situ Containment

Once the excavation was completed, the excavated areas would be backfilled with clean
soil. The backfill soil would be tested to ensure that it is “clean” prior to use. The 5-acre
(218,000-ft%) area would be covered with geotextile fabric and then clean soil to an elevation of Just
about the 100-year floodplain (7.5 ft), compacted (by standard construction equipment), regraded,
covered with topsoil, and seeded (the end result would be a natural grass habitat).

6.2.4 Shoreline Stabilization

Shoreline stabilization would include removing debris from the shoreline and placing a
fabric liner and riprap over an area 8 ft wide by 3,000 ft long along the southern shoreline
(Figure 6.1). After the area has been surveyed for UXO, riprap would be transported by truck to the
shore via the unnamed road that extends south from Robins Point Road to the South Beach
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Demolition Ground. Front-end loaders (or comparable equipment) would be used to place riprap
along the shoreline. The trucks would drive over the riprap to compact it into the sand as the wall
is built along the shoreline.

6.3 ALTERNATIVE 3: REMOVAL AND SHORT-TERM STORAGE

6.3.1 Removal

Under Alternative 3, approximately 16,000 yd® of contaminated surface soil would be
removed from the two main pits and pushout area to achieve permanent source control and long-term
protection of human health and the environment (Figures 3.1 and 3.2). Removal activities would be
carried out with standard construction equipment and procedures. Removal activities at the TBP area
would begin with a visual surface UXO survey; subsurface UXO surveys would be conducted as
required. The site would be prepared by grubbing and clearing vegetation, constructing and/or
improving access roads, and extending electric service to the storage facility location. A work zone
would be designated with temporary fencing. Access routes would be established by relying on the
U.S. Army’s ordnance avoidance procedures.

6.3.1.1 UXO Screening

The work zone would be surveyed for UXO in the upper 2 to 4 ft. The total area to be
surveyed would be 218,000 ft2. The survey would be conducted by two-man UXO clearance teams
with handheld and mechanical excavation tools, active electromagnetic induction detectors, and
passive ferromagnetic detectors.

As metal contacts were identified and removed from the excavation area, the following
activities would be carried out:

* Explosive-, chemical-, propellant-, or pyrotechnic-loaded UXO would be
marked with a yellow survey marker; work would cease; and Emergency
Notification Procedures would be implemented immediately;

* Nonexplosive-loaded ordnance components, including armor-piercing
projectiles, empty ejection munitions, and spent rocket motors (separated from
warheads), and nonexplosive-loaded training munitions would be segregated
for pickup by the U.S. Army Technical Escort personnel; and
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e Miscellaneous metallic debris would be collected, drummed, and stored at the
Prototype Building until it was shipped to an off-site smelter.

Metal contacts would be marked and removed at each depth interval. Removal of metal contacts
might proceed during soil excavation to limit “double handling” of the soil.

6.3.1.2 Site Preparation

Following the initial UXO survey, site preparation activities would begin, including
clearing and grubbing vegetated areas, constructing access roads and staging areas, and extending
electric service to the site. Site preparation would require clearing and grubbing an estimated 5 acres
(218,000 ft?) of vegetation. Construction and improvement of access roads connecting the excavation
area with the storage facility would require clearing an area of about 15,000 ft? (15 ft by 1,000 ft).
Construction of roads would require placing approximately 525 yd? of fill and gravel base obtained
from an off-site location. Vegetation, which consists mainly of grass and Phragmites, would be
removed from these areas, drummed, and characterized to determine appropriate handling. Electric
service would be extended to J-Field; power needs for the storage facility would be 440 V at 580-
600 kW.

6.3.1.3 Excavation

Excavation and transport of the soil from the TBP area would be accomplished by using
standard earthmoving equipment. After excavation, soil would be placed in trucks and transported
to the storage facility. A fleet of three trucks, each with a 32-yd® capacity, would be required. The
soil would most likely require dewatering before being loaded onto the trucks. If needed, belt filter
presses would be used to dewater soils through a combination of gravity draining and compression
between two filter cloth belts. The water resulting from this process would be collected and
characterized to determine the appropriate method of disposal. Once the excavation activities were
completed, the excavated pit would be backfilled with clean soil. Backfilling activities might be
necessary intermittently as the excavation proceeds to prevent sidewall collapse and water
infiltration. Additional clean soil would be brought in from off-site to be used as backfill as
necessary. The excavated area would be regraded, covered with topsoil, and seeded.

6.3.1.4 Mitigation and Monitoring

During remediation activities, good engineering practices and mitigative measures would
be implemented to control both contaminant releases and potential exposures to workers and the
general public. All workers engaged in soil removal activities would be required to wear an
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appropriate level of personal protective equipment. Work zones would be clearly delineated and
monitored to ensure worker safety. Equipment and personnel would be decontaminated before
leaving the area. Monitoring and mitigative measures for Alternative 3 are summarized in more
detail in Section 7.6. Dust control measures would include spraying water, covering stockpiles, and
covering loads during transport. Erosion control measures would be used to mitigate impacts to both
the air and surface water. For air, these measures would include wetting loose material and mini-
mizing construction stockpiles; for surface water, these measures would include isolating work areas
with berms, covering stockpiles, and possibly using temporary vegetative covers. An air monitoring
program would be implemented for the period of the remediation activities. Biomonitoring would
also be employed to assess the impact of excavation activities on biota in the adjacent marsh.

6.3.2 Storage Facility Construction

The excavated soil would be stored in an area adjacent to the Prototype Building
(Figure 6.2) in a building consisting of fabric-covered steel arch trusses. Buildings of this type are
relatively inexpensive, are durable enough for extended time periods, and can be erected quickly.
In addition, they can cover a large area free of interior supports, are weather tight, and can be easily
dismantled. A liner and leachate collection system would probably be needed to meet the RCRA
waste pile regulations. The design of this type of structure could be patterned after a design for a
similar soil storage project performed by the U.S. Army Corps of Engineers in Winfield, West
Virginia. The foundation of the storage building would consist of a bottom layer of 3 ft of
impermeable clay, a leachate collection system, and a type K concrete pad 1 ft thick with an arca of
about 48,000 ft* for 16,000 yd® (25,000 ft* for 4,000 yd®). Concrete barriers (like those used for
highway median dividers) would be placed around the inside perimeter to protect the walls from the
trucks and bulldozers piling the soil, and an air scrubber system would be installed to filter any
VOCs emitted during the storage period. An excavation of about 5 ft would be needed to
accommodate the foundation required for the storage facility. The soil removed from this excavation
could then be used to backfill the excavated contaminated area.

6.3.3 Shoreline Stabilization

Shoreline stabilization would include removing debris from the shoreline and placing a
fabric liner and riprap over an area 8 ft wide by 3,000 ft long along the southern shoreline
(Figure 6.1). After the area has been surveyed for UXO, riprap would be transported by truck to the
shore via the unnamed road that extends south from Robins Point Road to the South Beach
Demolition Ground. Front-end loaders (or comparable equipment) would be used to place riprap

along the shoreline. The trucks would drive over the riprap to compact it into the sand as the wall
is built along the shoreline.
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FIGURE 6.2 Location of Fenced Work Zone and Proposed Storage Facility, Alternative 3

6.4 ALTERNATIVE 4: REMOVAL, ON-SITE TREATMENT, AND LIMITED DISPOSAL

6.4.1 Removal

Under Alternative 4, contaminated surface soil would be removed to a depth of 2 ft from
the two main pits and pushout area in the same manner as described for Alternative 3 (Section 6.2. 1).
The area to be excavated is shown in Figures 3.1 and 3.2. Electric service would be extended to
J-Field; power needs for a 15 ton/h soil washing/leaching facility would be 440 V at 580-600 kW.
A temporary staging area for excavated soil would be constructed in the work zone. Contaminated
soil awaiting treatment would be stockpiled on a bermed and drained concrete or asphalt pad (about
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48,000 ft*) and covered with plastic laminate to control dust and vapor emissions. Treated soil would
be staged at a separate location (in the clean zone) until analytical testing was performed to verify
that treatment goals had been achieved. The pad would be decontaminated following remedial
activities and would remain in place at the site. Once the excavation and treatment activities were
completed, the excavated pit would be backfilled with clean soil. The excavated area would be
regraded, covered with topsoil, and seeded.

6.4.2 On-Site Treatment

6.4.2.1 Metals- and Semivolatile-Contaminated Soil

Under Alternative 4, a soil washing/leaching facility would be constructed on-site to treat
all contaminated soils except those contaminated with PCBs. The approximate location of the facility
is shown in Figure 6.3. The facility would be constructed on a concrete pad, about 100 by 200 ft in
area. This area would require clearing and grading before the concrete foundation and necessary
utilities (i.e., electricity) are installed. Water used in the process would be trucked to the site.

The soil washing/leaching facility would be used to treat metals- and semivolatile-
contaminated soils (approximately 16,000 yd®) by (1) physically separating metallic fragments;
(2) physically separating soil into various size fractions (coarse sand and gravel, fine sand, and silt
and clay); (3) chemically removing metals bound to sand, silt, and clay; and (4) precipitating metals
out of the wash for recovery. PCB-contaminated soil, if found, would be excavated and sent off-site
for treatment and disposal (see Section 6.4.2.2). The preliminary conceptual design of the soil
washing/leaching facility (Figure 6.4) is based on a bench-scale study that used J-Field TBP area soil
(ART 1995).

The treated soil product would be placed in a pile located adjacent to the treatment plant.
Treated soil would be sampled and analyzed to ensure that treatment goals had been met. Soil failing
analysis might be reprocessed. Soil meeting treatment goals would be either returned to the
excavated area once all excavation activities were completed (pending a treatability variance or
CERCLA waiver) or disposed of as nonhazardous waste.

Delivery trucks would travel on clean access roads to eliminate the need for vehicle
decontamination. Vehicles would be decontaminated, as required, before leaving the work zone.

Operation of the soil washing/leaching facility would require supervision, laborers, and
laboratory and maintenance personnel. The soil washing/leaching plant would operate for 8 months,
assuming a throughput of 15 tons per hour and 6-day work weeks (10-hour shifts).
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FIGURE 6.3 Location of Fenced Work Zone and Proposed Treatment Facility
and Staging Area, Alternative 4

All processing equipment would be contained within the facility area (built on a concrete
pad). Air emissions from the facility would be minimized through the use of emission control
equipment, such as carbon absorption units. Because of these engineering controls, airborne
emissions from the plant would be expected to be very low.

Support facilities would also be maintained on-site to provide potable water, portable
sanitary facilities, and offices for the construction management staff. The soil washing/leaching plant
would be dismantled at the end of the interim remedial action period and decontaminated for reuse.
Process wash water would be sent to a sanitary wastewater treatment facility.
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FIGURE 6.4 Process Flowchart for the Soil Washing/Leaching Facility
(Source: Modified from ART 1995)

6.4.2.2 PCB-Contaminated Soil

PCB-contaminated soil, if present, would likely be containerized in 55-gal DOT- and
TSCA-approved drums. If PCB-contaminated soil were required to be incinerated and containerized,
a temporary staging area would be constructed in the work zone. Because the PCB-contaminated soil
meets the definition of PCBs and PCB items that may be stored temporarily for up to 30 days
[40 CFR 761.65(c)(I)(iii)], design specifications of PCB storage areas are not required
[40 CFR 761.65(c)(I)].

6.4.3 Limited Disposal

All disposal activities would take place at an off-site facility. Under Alternative 4, PCB-

contaminated soil would be sent off-site for treatment and disposal immediately following
excavation and characterization.
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Other disposal activities would include shipping metal scrap and recovered metals (from
the treatment process) to an off-site smelter to be recycled.

6.5 ALTERNATIVE 5: REMOVAL, OFF-SITE TREATMENT, AND DISPOSAL

6.5.1 Removal

Under Alternative 5, contaminated surface soil would be removed from the two main pits
and pushout area in the same manner as described for Alternative 3 (Section 6.2.1). The area to be
excavated is shown in Figures 3.1 and 3.2. A temporary staging area for excavated soil would be
constructed in the work zone.

6.5.2 Off-Site Treatment and Disposal

Under Alternative 5, all excavated soil from the TBP area would be sent off-site for
treatment and disposal. Following excavation, soil would be stockpiled at a temporary staging area
to await loading. Hauling trucks would be decontaminated before leaving the work zone. Soils would
be treated by stabilization, then disposed of in a Subtitle C landfill. PCB-contaminated soil would
require stabilization or incineration, depending on the concentrations.
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7 DETAILED EVALUATION OF ALTERNATIVES

The EPA has identified nine criteria in the NCP that must be evaluated for each alternative
retained through the screening stage [Section 300.430(e)(9)(iii)]. The criteria are explained as
follows.

1. Overall protection of human health and the environment. Addresses
protection from unacceptable risks in both the short term and the long term by
minimizing exposures, in accordance with the purpose and objectives of the
proposed action described in Section 3. Because of its broad scope, this
criterion also reflects the focus of criteria 2 through 5.

2. Compliance with ARARs. Addresses the attainment of federal and state
environmental requirements determined to be either applicable or relevant and
appropriate to the alternative on the basis of site-specific considerations.
Potential ARARSs are listed in Appendix B.

3. Long-term effectiveness and permanence. Addresses residual risks (i.e., those
risks remaining after completion of a remedial action). EPA guidance states
that it is usually sufficient to indicate whether an alternative has the potential
to achieve the PRGs and not necessary to quantify the risk that would remain
after the alternative was implemented (EPA 1991c¢).

4. Reduction of contaminant toxicity, mobility, and volume. Addresses the degree
to which treatment is used to address the principal threat(s) at the TBP area;
the amount of material treated; the magnitude, significance, and irreversibility
of the given reduction; and the nature and quantity of treatment residuals.

5. Short-term effectiveness. Addresses the potential impacts of implementing the
alternative to site workers, the general public, and the environment during the
action period; the effectiveness and reliability of mitigative measures; and the
time required to achieve protectiveness.

6. Implementability. Addresses technical feasibility, including the availability
and reliability of required resources (such as specific technologies, materials
and equipment, facility capacities, and skilled workers), the ease of implemen-
tation, and the ability to monitor effectiveness. This criterion also addresses
administrative feasibility.
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7. Cost. Addresses both capital costs and annual operation and maintenance
costs. Costs for the individual components of the alternatives are also
considered. Costs presented for Alternative 1, 3, 4, and 5 were estimated by
using the Remedial Action Cost Engineering and Requirements System
(RACER). Costs for Alternative 2 were developed by ICF Kaiser Engineers,
Inc. Details concerning the structure of the cost estimates and assumptions
used are discussed in Appendix F.

8. State acceptance. Addresses the comments made by the State of Maryland on
the alternatives being considered for site remediation. Because the state’s
comments will not be received until after this report has been issued for public
review, the state acceptance criterion will be addressed in the ROD.

9. Community acceptance. Addresses the comments made by the community on
the alternatives being considered. Because public comments will not be
received until after this report has been issued for public review, the
community acceptance criterion will be addressed in the ROD.

Five alternatives (Alternatives 1, 2, 3, 4, and 5) were retained through the screening process
presented in Section 5. Section 6 describes these final alternatives. Each alternative is evaluated in
detail in the following subsections on the basis of criteria 1 through 7. In each subsection, the
evaluation of an alternative against these seven criteria is organized to follow the order in which the
criteria are listed in the NCP (EPA 1990a). A comparative analysis is presented in Section 8.

7.1 ALTERNATIVE 1: NO ACTION

7.1.1 Overall Protection of Human Health and the Environment

Alternative 1 would not be protective of human health and the environment over the long
term. Under this alternative, the site would continue to be managed as it has been in the past. Current
institutional controls, such as restricted access and monitoring, would continue to be implemented.
Exposure of biota to surface soil contaminants would continue, as would the potential for exposure
of site workers. Under the no-action alternative, contaminant source areas would not be removed or
treated and exposures could increase over time, leading to potential adverse environmental impacts.
Results of the J-Field ERA (Hlohowskyj et al. 1996) indicate that ecological resources at the TBP
area are heavily impacted by past activities and current levels of contamination. The current levels
of contamination also pose a risk to wildlife species at J-Field. These impacts and risks would
continue under the no-action alternative.



7.1.2 Compliance with ARARs

Potential regulatory requirements that might be applicable or relevant and appropriate to
the interim remedial action alternatives are identified and evaluated in Appendix B. Under the
no-action alternative, some ARARSs would not be met. For example, although RCRA disposal site
requirements and LDRs are not applicable under the no-action alternative (because no movement
or placement of soil would occur and no waste was placed in J-Field after 1979) (Office of Solid
Waste and Emergency Response [OSWER] Directive 9234.1-01, August 8, 1988), they may be
relevant and appropriate if the problem to be addressed (ie., migration of hazardous waste
constituents into the environment) is sufficiently similar. In addition, because the remediation at
J-Field is being performed under the joint authority of CERCLA and RCRA (EPA and
U.S. Department of the Army 1990), under Alternative 1, TBP area soil contaminated with RCRA
characteristic hazardous wastes (e.g., lead), and possibly RCRA-listed hazardous wastes, would not
meet the corrective action requirement under RCRA. Also, the TSCA cleanup policy (a TBC for
J-Field), which requires that PCB-contaminated soil in restricted access areas be cleaned to less than
25 ppm, would not be met.

The no-action alternative also fails to meet the CERCLA-mandated preference for remedies
that reduce contaminant toxicity, mobility, or volume through treatment [CERCLA
Section 121(b)(1)].

7.1.3 Long-Term Effectiveness and Permanence

Alternative 1 would not be protective of human health and the environment over the long
term. Under this alternative, maintenance and monitoring activities would be carried out for an
indefinite period. Existing institutional controls would continue to limit access to site workers and
other authorized personnel, thus reducing risk to the general public. However, exposures to the
general public could occur through unauthorized entry. Exposures to biota and risks associated with
these exposures would continue at current levels; adverse ecological impacts would be expected with
long-term exposure to surface soil contamination. In addition, contaminant levels in the marsh
adjacent to the pushout area could increase because of transport of contaminated material via surface
water runoff, resulting in increased risks to biota in the marsh over time,

7.1.3.1 Protection of Human Health

Workers would be on-site periodically to carry out monitoring (e.g., toxicity testing in the
marsh) and maintenance activities (e.g., mowing); the risks to workers involved in these activities
are considered to be low. Because the site is restricted, potential impacts to members of the general
public over the long term are also considered to be low (ICF Kaiser Engineers 1994b, 1995a).



7.1.3.2 Environmental Protection

Under Alternative 1, the level of contamination and risks to biota in terrestrial and aquatic
habitats in the long term would be similar to current levels; however, these levels might increase
over time as a result of contaminant transport via surface water runoff.

7.1.4 Reduction of Toxicity, Mobility, or Volume

Reduction of toxicity, mobility, or volume through treatment is not applicable to
Alternative 1 because it does not involve treatment.

7.1.5 Short-Term Effectiveness

7.1.5.1 Protection of Human Health

Under Alternative 1, existing institutional controls would continue to limit access to site
workers and other authorized personnel, thus reducing risks to the general public. However,
exposures to the general public could occur through unauthorized entry. Short-term risks to workers

involved in monitoring and maintenance activities are considered to be low (ICF Kaiser Engineers
1994b).

7.1.5.2 Environmental Protection

Under Alternative 1, protection of the environment would be minimal. The level of
contamination and risks to biota in terrestrial and aquatic habitats in the short term are considered
to be significant as indicated by the results of the J-Field ERA (Hlohowskyj et al. 1996). Short-term

risks to the environment as a result of monitoring and maintenance activities are considered to be
low.

7.1.6 Implementability

Minimum site operations would continue with use of readily available resources for
monitoring and maintenance activities.
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7.1.7 Cost

Costs for Alternative 1 are associated with continuing the environmental monitoring
program and maintenance activities (e.g., mowing). Estimated total annual costs for Alternative 1
would be about $300,000.

7.2 ALTERNATIVE 2: LIMITED REMOVAL AND DISPOSAL,
AND IN-SITU CONTAINMENT

7.2.1 Overall Protection of Human Health and the Environment

Alternative 2 would be protective of human health and the environment over the short term.
Under this alternative, local “hot spots” of contamination (in particular, arsenic and PCBs) would
be removed from the two main pits and the excavation areas would be backfilled. Following the
limited removal and backfilling, surface soils in the main pits and pushout areas would be contained
in place with a protective cover of soil (see Section 6.2). Exposures of biota to surface contaminants
would be reduced, as would the potential for exposure of site workers and the general public.

7.2.2 Compliance with ARARs

Alternative 2 would comply with pertinent ARARs and TBCs, with waivers as appropriate.
Location-specific ARARs and TBCs address the protection of historic sites, archeological and
cultural resources, endangered species and habitats, floodplains, and wetlands. No impacts to
archeological and cultural resources are expected because the area to be remediated has been subject
to disturbances on a massive scale, including open burning/open detonation of high explosives and
wastes, plowing, excavation of soil from large areas, and disposal of a variety of hazardous wastes.
Because the pushout area, in effect, filled in existing wetlands, removal of soil from the pushout area
as part of this alternative could be viewed as a wetland mitigative measure.

No critical habitats have been identified at the TBP area. Most of the area to be addressed
by Alternative 2 is located within the 100-year floodplain (FEMA 1986) and borders wetlands. To
address the contamination present at the site, wetlands and a portion of the 100-year floodplain
would have to be disturbed, and adjacent wetlands could be affected. Mitigative measures may be
required, such as wetland replacement.

Action-specific ARARs address the protection of water, sediment, soil, watersheds, and air
during implementation of the remedial action. Alternative 2 would involve limited soil movement
and covering; state regulations related to sediment and erosion control would apply (Water
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Management 4[1] and 4[2]). Installation of the soil protective cover may require the preparation of
a sediment and erosion control plan (Water Management 25[09:1] and [09:2]).

Some of the soil excavated at the site may meet the regulatory definition of characteristic
waste (e.g., toxic for lead) as determined by the TCLP test. In addition, Maryland lists the following
as acute hazardous wastes: CWA, waste CWA, mixtures of any of these substances and any
characteristic or listed hazardous waste, and residues from treatment of CWA listed wastes. Because
the TBP area was used for the disposal of CWA and CWA treatment residues, soil excavated from
the site may be considered a listed acute hazardous waste (i.e., if it contains CWAs listed by
Maryland). However, no CWAs have been detected in the TBP area soils to date.

Soil excavated from the southern main pit would likely contain detectable concentrations
of PCBs. Because a number of samples from the southern main pit contained soil with PCB
concentrations greater than 50 mg/kg (the regulatory “trigger” requiring implementation of the
TSCA PCB handling regulations), the soil generated during the excavation of the southern main pit
may have to be handled according to TSCA regulations. Areas contaminated with PCBs may have
to be remediated to satisfy the PCB spill cleanup policy for a contaminant-specific TBC. However,
as stated in the policy, PCB contamination resulting from historical spills is to be decontaminated
to levels established at the discretion of EPA regional offices. Because EPA Region I1I is involved
in the regulatory review and public participation process for this FFS, this PCB TBC would be
satisfied.

State regulations related to air releases would also be action-specific ARARs. Particulate
matter and VOCs would have to be controlled during earthmoving activities in accordance with
Maryland requirements (Air Quality 26[11:1], 26[11:3], and 26[11:6]).

Appropriate permits would have to be obtained from the U.S. Army Corps of Engineers

before the riprap berm could be constructed along the southern shoreline of the Gunpowder Neck
Peninsula.

7.2.3 Long-Term Effectiveness and Permanence

Alternative 2 would be protective of human health and the environment over the long term.
Under this alternative, contaminated surface soil from the main pits and pushout area would be
contained in place with a “risk-reduction cover,” and maintenance activities would continue.
Monitoring activities would be conducted to assess the effectiveness and potential impacts of the
protective cover. In-situ containment would reduce contaminant mobility (especially via surface
water runoff); therefore, potential exposures due to contaminant releases from these source areas into
the marsh would be low. Although the potential for downward leaching of contaminants into the
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surficial aquifer would still exist, the flux rate of leaching contaminants is estimated to be fairly slow
(see Appendix A).

Shoreline stabilization would be part of this alternative as an erosion control for the
southern shoreline of the Gunpowder Neck Peninsula. However, long-term effectiveness may be
affected by the potential for flooding because the TBP area is located within the 100-year floodplain
(FEMA 1986).

7.2.3.1 Protection of Human Health

Workers would be on-site periodically to carry out monitoring and maintenance activities.
Residual risks would be reduced because contaminated soil exceeding cleanup criteria would be
contained in place. Long-term exposures of workers and the general public to contaminants would
be negligible because contaminated soil would be covered.

7.2.3.2 Environmental Protection

Alternative 2 would result in a significant reduction in contaminant levels and exposures
to biota. The in-situ containment of contaminated soil would reduce the potential for transport of
contaminants to the nearby marsh and pond via surface water runoff, thereby producing a positive
benefit to surface water and wetland resources in the long term. In addition, direct exposures to
terrestrial wildlife and threatened and endangered species would also be reduced.

7.2.4 Reduction of Toxicity, Mobility, or Volume
Under Alternative 2, about 400 yd® of soil would be removed from the main pits and
treated, thereby reducing contaminant toxicity, mobility, and volume in these areas. The in-situ

containment component would reduce contaminant mobility via leaching and surface runoff but
would not reduce contaminant toxicity or volume.

7.2.5 Short-Term Effectiveness

7.2.5.1 Duration of Remedial Activities

Remedial action activities (including limited soil removal and installation of a 2-ft soil
cover) under Alternative 2 would be expected to be completed in about 30 days. Monitoring
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activities would take place during and after implementation of the action; maintenance activities
would begin after the action was implemented.

7.2.5.2 Protection of Human Health

Short-term risks to site workers and the general public would be significant for
Alternative 2, and mitigative measures would need to be employed (see Section 7.6). Excavation of
contaminated soil at the TBP area, though not as extensive as that proposed under Alternatives 3
through 5, is complicated by the possible presence of buried UXO, some of which may contain
chemical agents. The health and safety implications of encountering UXOs and CWAs or other
chemical contaminants would be addressed in the health and safety plan for the selected alternative.
Soil would be excavated using conventional equipment following U.S. Army standard operating
procedures.

The release of particulate emissions during excavation would need to be minimized.
Although workers could wear respiratory protection, off-site dispersion of contaminated dust could
present a health risk to other APG personnel and the general public. Engineering controls would be
needed to reduce the air concentrations of CWAs and toxic chemicals released during excavation.
The use of enclosures to contain airborne emissions may be required.

Monitoring for chemical agents and hazardous chemicals would also be required during
excavation. Continuous personal and work-site monitoring for airborne vapors and particulates is
a standard industrial hygiene practice. Even if the highest levels of protective clothing and equipment
were used, chemical monitoring would be necessary in the event that personal protective gear
malfunctioned or was improperly operated. Personal protective clothing and equipment would also
be required to prevent dermal exposure through direct contact with contaminated soil.

Alternative 2 also involves the placement of a 2-ft protective layer of soil over geotextile
fabric. Because no ground disturbance would occur as part of this component, a UXO survey would
not be required for the in-situ containment component. However, respiratory protection would still
be needed to protect workers against particulate inhalation.

7.2.5.3 Environmental Protection

Limited excavation and in-situ containment would disturb approximately 5 acres of soil,
vegetation, and wildlife habitat. Soil excavation would disturb less than 0.3 acres, in-situ contain-
ment would disturb about 5 acres, and construction and improvement of access roads would disturb
an additional 0.3 acres of the TBP area. Adverse impacts associated with these activities include
increases in fugitive dust emissions and ambient noise levels and loss of vegetation and wildlife
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habitat at the main pits and pushout areas. The construction of a berm along the pushout-marsh
boundary would reduce surface water drainage from the pushout area into the marsh. However, the
pushout area accounts for only a small portion of the area draining into the marsh, and impacts from
the resulting changes in surface water runoff would be localized and minor. Although the reduction
of surface water input into the marsh could result in localized adverse impacts to marsh habitat, the
berm would benefit the surrounding marsh ecosystem by reducing the erosion and transport of
contaminated soils into the marsh. Air quality and noise impacts could disturb ecological resources
near the construction areas, but these impacts would be minor and temporary. Although some loss
of vegetation and wildlife habitat is expected, the amount of vegetation and habitat that would be
affected is small, none of the areas that would be disturbed contained high-quality habitats or support
listed biota, and most of the disturbed areas (77%) are contaminated and have been identified to pose
risk to ecological receptors at the TBP area and at J-Field as a whole.

Placement of riprap along the southern shoreline of J-Field also has potential impacts to
ecological resources, although the degree of impacts would depend upon the final design of the
riprap structure. Marsh vegetation that is inundated during high tides often serves as refuge and
foraging habitat for many fish species, especially smaller species and juveniles of larger species.
Construction of a riprap barrier can curtail or prevent access to such areas. Fishery surveys
conducted by the U.S. Fish and Wildlife Service off the southern end of J-Field (Robins Point)
determined that nursery habitat for striped bass and marginal nursery habitat for Atlantic croaker and
white perch exist in this area (Swihart et al. 1994). The impact to fish populations due to loss of
access to this area of marsh habitat is unknown, although it would probably be minor. The presence
of riprap could benefit some fish species by providing artificial habitat for a number of invertebrate
species that could serve as food. There is also a potential benefit from reduction of erosion along the
southern shoreline of J-Field because future erosion of contaminated soils in the TBP area could pose
an ecological risk to aquatic organisms.

Potential impacts to air quality and noise levels during implementation of Alternative 2
would be temporary and would cease upon completion of all excavation, construction, and
restoration activities. In addition, the magnitude of the potential impacts could be mitigated during
all phases of Alternative 2 through the use of good engineering practices. For example, siltation
fences, berms, and a runoff collection system could be used to control runoff from excavation and
construction areas, mufflers could be used to limit noise levels, and water spraying could be
employed to minimize fugitive dust emissions (see Section 7.6). No state or federally listed species
would be expected to be disturbed during the implementation of Alternative 2.

7.2.6 Implementability

Construction and operation of the components of Alternative 2 would be straightforward.
Resources are readily available for UXO screening (and safety measures), soil removal, in-situ
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containment, and shoreline stabilization. Standard hand excavation tools and UXO screening
methods would be used to remove contaminated soil. Soil would be sampled during excavation
activities to verify that all contaminated surface soil within the excavation area was removed. The
sampling procedures for soil at APG are well established. Standard earthmoving equipment would
be used to install the soil cover.

Installation of the riprap berm along the southern shoreline of the Gunpowder Neck
Peninsula would be relatively straightforward. Because of the shallow depths offshore, riprap would
most likely have to be trucked in via Rickett’s Point Road and the unnamed road that runs south
toward the South Beach Demolition Ground. The berm would be built across the shoreline from west
to east so that trucks could drive over the top of it.

The implementation of Alternative 2 would not adversely affect the performance of
additional remedial actions that might be required at the TBP area. The ability to implement future
groundwater remediation at the site (if needed) would not be affected by the excavation operations
or construction of the soil cover (e.g., the soil cover would be built around the trees currently in place
as part of the groundwater phytoremediation pilot study). Any additional wells (e.g., for pumping)
or excavation could still be implemented, if needed.

7.2.7 Cost

The components that make up Alternative 2 are shown in Table 7.1. The costs provided are
for limited excavation to 2 ft, with some localized excavation to 4 ft if needed (for a total of about
400 yd?). Because this alternative would involve only limited excavation, estimates for excavation
are not broken down for two depths (6 in. and 2 ft) as they are for Alternatives 3 through 5. Cost
components of Alternative 2 include obtaining all necessary federal, state, and local permits;
repairing and resurfacing the existing access road (final course will be applied when remediation
work is complete); UXO screening; clearing and grubbing; constructing a staging area; excavating
pits; disposing of materials off-site; and landscaping all excavated areas. Excavations to depths
greater than 2 ft may occur if localized contamination is detected at deeper levels. This alternative
also would include emplacing a 2-ft protective soil cover with a dike along the pushout-marsh
boundary to minimize the impacts of flooding. Shoreline stabilization would also be included. All

excavated material would be disposed of in an off-site hazardous waste landfill and TSCA-approved
incinerator, as required.

The estimated cost for the UXO screening effort is $25,000, which would consist of
pr0v1dmg UXO supervision of the remediation effort at the main pit area and surveying up to
24,000 ft? along the shoreline. The existing access road would be repaired and resurfaced in
conjunction with the construction of the staging area. The final surface course would be applied

when remediation is complete and all equipment is demobilized. The estimated cost for this work
is $40,000.
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TABLE 7.1 Cost Estimate for Alternative 2 (April 1996 $)

Cost ($1,000)

Subcontract and Contractor®
Activity Other Direct Costs Unloaded
Direct costs
Repair/resurface existing road 40
UXO screening 25
Clear and grub 5
Excavate/drum/stage soil (PCB) 14 12.6
Excavate/drum/stage soil (metals) 5.5 49.5
Off-site disposal, soil (PCB) 30
Off-site disposal, soil (metals) 195
Off-site disposal, remediation-derived waste 8.5
Sampling and analysis 9
Landscape excavated area 12
Install 2-ft earth cover 194.5 17.5
Site stakeout and control 16
Sediment control plans and specs 5
Perimeter dike with flood protection 46 17
Remedial action professional labor 17
Remedial design 45
Shoreline stabilization 73.4 45.6
Contractor general conditions® 125
30-year operation and maintenance 50
Contractor unloaded cost® 407.2
Contractor loaded cost® 638.3
Indirect costs
Contractor unloaded and overhead 736
Contractor subtotal cost 1,375
Fee (8%) 110
Total contractor cost 1,485
Other
Contingencies (10%) 148
Project management (8%) 119
Total project cost 1,752

# Loaded costs = subcontract and other direct costs; unloaded = contractor costs, less
overhead.

> For this estimate, ICF Kaiser Engineers, Inc., included contractor general conditions under
direct costs.
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The cost of metals-contaminated soil disposal in a hazardous waste disposal facility would
be about $286/ton. The cost includes transportation in roll-offs to the facility, stabilization of the
material, and all taxes and fees for proper disposal. The cost for PCB-contaminated soil in 55-gal
drums at a TSCA-approved incinerator is approximately $425 per drum, which includes trans-
portation and incineration. The cost of remediation-derived wastes such as personal protective
equipment, if it requires incineration, is approximately $425 per drum, which includes transportation.

The sampling and analysis effort would consist of performing analysis to fully characterize
the excavated soil for acceptance into disposal facilities and to confirm that the excavations removed
arsenic and PCB to levels at or below the noncarcinogenic industrial risk-based concentration and
ARAR, respectively. The estimated cost for sampling and analysis is $9,000.

The final component of this alternative would be placing erosion control measures along
3,000 ft of beachfront to the south of the TBP area. This component would involve clearing debris,
lining the area with geotextile fabric, and then overlaying the fabric with riprap (at a cost of about
$16 per linear foot) over an area of about 8 ft by 3,000 ft. An alternative to riprap is geotube (at a
cost of about $135 per linear foot). To minimize costs, the estimate assumes that riprap would be
used. The estimated beachfront stabilization cost is $119,000.

The final two direct-cost items for this alternative are professional labor and remedial
design. Professional labor amounts to $17,000. Remedial design costs for the 2-ft excavation, soil
cover, and shoreline erosion control are estimated at $45,000 on the basis of a low level of
complexity for this alternative.

The total direct and contractor overhead costs for this alternative are estimated to be
$736,000. Loaded costs, which include subcontractor and other direct costs (ODCs), added
$638,300. An 8% fee of the sum of the loaded cost, total direct cost, and overhead cost is included
in this project. The sum of the fee, loaded cost, contractor direct cost, and overhead cost is the total
contractor cost, which is estimated to be $1,485,000. A contingency factor of 10% of the total
contractor cost adds $148.000 to the cost of the project. Project management adds an additional 8%
of the total contractor cost ($119,000) to the cost of the alternative. The total project cost of this
alternative, which is the sum of the total contractor cost, contingency factor, and project
management, is estimated to be $1,752,000.
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7.3 ALTERNATIVE 3: REMOVAL AND SHORT-TERM STORAGE

7.3.1 Overall Protection of Human Health and the Environment

Alternative 3 would be protective of human health and the environment over the short term.
Under this alternative, contaminated surface soil in the main pits and pushout area would be removed
and stored in a containment building located north of the TBP area for an estimated five years (see
Section 6.3). Exposures of biota to surface contaminants would be reduced, as would the potential
for exposure of site workers and the general public.

7.3.2 Compliance with ARARs

Compliance with location-specific ARARs under Alternative 3 would be the same as for
Alternative 2.

Action-specific ARARs address the protection of water, sediment, soil, watersheds, and air
during implementation of the remedial action. Alternative 3 would involve moving, grading, trans-
porting, or otherwise disturbing soil; state regulations related to sediment and erosion control would
apply (Water Management 4[1] and 4[2]). Implementing the soil excavation component of
Alternative 3 would require the preparation of a sediment and erosion control plan (Water
Management 25[09:1] and [09:2]).

Some of the soil excavated at the site might meet the regulatory definition of characteristic
waste (e.g., toxic for lead) as determined by the TCLP test. In addition, Maryland lists the following
as acute hazardous wastes: CWAs, waste CWAs, mixtures of any of these substances and any
characteristic or listed hazardous waste, and residues from treatment of CWA wastes listed as acute
hazardous waste. Because the TBP area was used for the disposal of CWAs and CWA treatment
residues, soil excavated from the site might be considered a listed acute hazardous waste (ie., if it

contains CWAs listed by Maryland). However, no CWAs have been detected in the TBP area soils
to date.

If hazardous waste is present, RCRA siting requirements for new treatment, storage, and
disposal (TSD) facilities would apply for certain storage unit operations constructed to store waste
under Alternative 3, that is, the temporary storage facility. The RCRA requirements and similar state
requirements specify that any facility located in a 100-year floodplain should be constructed,
operated, and maintained to prevent washout of any waste by a 100-year flood. These requirements
might apply to locating and operating the short-term storage facility.
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General TSD facility standards, including waste analysis, security, inspections, training,
preparedness and prevention, and contingency planning/emergency procedures, would be applicable
to such waste management activities. Alternatively, site managers could rely on 40 CFR 264.553
(Temporary Units) to satisfy RCRA ARARSs for the storage of wastes. Under this regulation, the
EPA regional administrator can determine that temporary tanks and container storage areas used for
the treatment or storage of hazardous remediation wastes may meet an alternate design, operating,
or closure standard.

Soil excavated from the southern main pit would likely contain detectable concentrations
of PCBs. Because a number of samples from the southern main pit contained soil with PCB
concentrations greater than 50 mg/kg (the regulatory “trigger” requiring implementation of the
TSCA PCB handling regulations), the soil generated during the excavation of the southern main pit
might have to be handled according to TSCA regulations. Areas contaminated with PCBs might
have to be remediated to satisfy the PCB spill cleanup policy for a contaminant-specific TBC.
However, as stated in the policy, PCB contamination resulting from historical spills is to be
decontaminated to levels established at the discretion of EPA regional offices. Because EPA

Region III is involved in the regulatory review and public participation process for this FFS, this
PCB TBC would be satisfied.

State regulations related to air releases would also be action-specific ARARs. Particulate
matter and VOCs would have to be controlled during earthmoving activities in accordance with
Maryland requirements (Air Quality 26[11:1], 26[11:3], and 26[11:6]).

Appropriate permits would have to be obtained from the U.S. Army Corps of Enginecrs
before the riprap berm could be constructed along the southern shoreline of the Gunpowder Neck
Peninsula.

7.3.3 Long-Term Effectiveness and Permanence

7.3.3.1 Protection of Human Health

Under Alternative 3, workers would be on-site periodically to carry out monitoring and
maintenance activities. Residual risks would be reduced because contaminated soil exceeding
cleanup criteria would be removed and contained. Long-term exposures of workers and the general
public to contaminants would be negligible because contaminated soil would be removed and
transported to a storage building and the excavated areas backfilled. Alternative 3 is not considered
a long-term or permanent remedy; therefore, another component to this alternative would also
involve (at some future date) off-site transport, treatment, and disposal of contaminated soil. Because
this component would involve the off-site transport of contaminated materials, the eventual overall
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risk of exposure to the general public would be comparable to that expected for Alternative 5. Site
workers and off-site contractors responsible for the transport of soil would be equipped with and
trained in the use of personal protective equipment. Mitigative measures are further addressed in
Section 7.6.

7.3.3.2 Environmental Protection

Alternative 3 would result in a significant reduction in environmental contaminant
concentrations in site soils and thus reduce direct exposure of vegetation and wildlife to surface soil
contaminants as well as reduce or eliminate food chain transport of contaminants to ecological
receptors in higher trophic levels. Excavation and storage of contaminated surface soils would
largely eliminate the transport of soil-bound contaminants by surface runoff to the nearby marsh and
pond, thereby producing a long-term benefit to surface water and wetland resources at the site.
Restoration of the excavation areas would also establish better-quality wildlife habitat than is
currently present at the site.

7.3.4 Reduction of Toxicity, Mobility, or Volume
Under Alternative 3, about 16,000 yd3 (27,200 tons) of soil would be removed from the
main pits and pushout areas and stored temporarily on-site. Storage would take place over a period

of 5 years until soil was sent off-site for permanent treatment and disposal; therefore, the reduction
of contaminant toxicity, mobility, and volume through treatment would be deferred.

7.3.5 Short-Term Effectiveness

7.3.5.1 Duration of Remedial Activities

Remedial action activities (including construction of storage facility and removal of soil)
under Alternative 3 should be completed in about 4 months; the storage facility would operate for
about 5 years. Monitoring activities would take place during and after implementation of the action.

7.3.5.2 Protection of Human Health

The short-term risks to site workers and the general public would be significant for
Alternative 3, and mitigative measures would need to be employed (see Section 7.6). Excavation of
contaminated soil at the TBP area is complicated by the possible presence of buried UXO, some of
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which may contain chemical agents. The health and safety implications of encountering UXO and
CWAs or other chemical contaminants would be addressed in the health and safety plan for the
selected alternative. Soil would be excavated by using conventional equipment following U.S. Army
standard operating procedures.

The release of particulate emissions during excavation would need to be minimized.
Although workers could wear respiratory protection, off-site dispersion of contaminated dust could
present a health risk to other APG personnel and the general public. Engineering controls would be
needed to reduce the air concentrations of CWAs and toxic chemicals released during excavation.
The use of enclosures to contain airborne emissions might be required.

Monitoring for chemical agents and hazardous chemicals would also be required during
excavation. Continuous personal and work-site monitoring for airborne vapors and particulates is
a standard industrial hygiene practice. Even if the highest levels of protective clothing and equipment
were used, chemical monitoring would be necessary in the event that personal protective gear
malfunctioned or was improperly operated. Personal protective clothing and equipment would also
be required to prevent dermal exposure through direct contact with contaminated soil.

Alternative 3 would also involve short-term, on-site storage of excavated soil from the TBP
area. Construction of a storage facility would need to incorporate a vapor-phase emission control
system to reduce risks to site workers and the general public associated with the inhalation of VOCs.
Site workers at the storage facility might need to be equipped with and trained in the use of personal
protective equipment, which would reduce the potential for exposure during the storage period.
Mitigative measures are further addressed in Section 7.6.

7.3.5.3 Environmental Protection

Excavation of contaminated soil and construction of the interim storage facility would
disturb approximately 6.5 acres of soil, vegetation, and wildlife habitat. Soil excavation would
disturb about 5 acres, construction of the storage facility would disturb up to 1.1 acres, and construc-
tion and improvement of access roads would disturb an additional 0.3 acres of the TBP area. Adverse
impacts associated with these activities include increases in fugitive dust emissions and ambient
noise levels; potential increased surface soil runoff to the marsh and pond; and loss of vegetation and
wildlife habitat at the main pits, pushout area, and interim storage facility areas. Air quality and
noise impacts could disturb ecological resources near the construction areas, but these impacts would
be minor and temporary. Although some loss of vegetation and wildlife habitat would be expected,
the amount of vegetation and habitat that would be affected is small, none of the areas that would
be disturbed contain high-quality habitats or support listed biota, and most of the disturbed areas
(77%) are contaminated and have been identified to pose a risk to ecological receptors at the TBP



7-17

area and at J-Field as a whole. When all excavation activities were completed, the excavated areas
would be backfilled with clean fill and revegetated to restore wildlife habitat.

Placement of riprap along the southern shoreline of J-Field also has potential impacts to
ecological resources, although the degree of impacts would depend upon the final design of the
riprap structure. Marsh vegetation that is inundated during high tides often serves as refuge and
foraging habitat for many fish species, especially smaller species and juveniles of larger species.
Construction of a riprap barrier can curtail or prevent access to such areas. Fishery surveys
conducted by the U.S. Fish and Wildlife Service off the southern end of J-Field (Robins Point)
determined that nursery habitat for striped bass and marginal nursery habitat for Atlantic croaker and
white perch exist in this area (Swihart et al. 1994). The impact to fish populations due to loss of
access to this area of marsh habitat is unknown, although it would probably be minor. The presence
of riprap could benefit some fish species by providing artificial habitat for a number of invertebrate
species that could serve as food. There is also a potential benefit from reduction of erosion along the
southern shoreline of J-Field because future erosion of contaminated soils in the TBP area could pose
an ecological risk to aquatic organisms.

Potential impacts to surface water, air quality, and noise levels during implementation of
Alternative 3 would be temporary and would cease upon completion of all excavation, construction,
and restoration activities. In addition, the magnitude of the potential impacts could be mitigated
during all phases of Alternative 3 through the use of good engineering practices. For example,
siltation fences, berms, and a runoff collection system could control runoff from excavation and
construction areas; mufflers could limit noise levels; and water spraying could minimize fugitive
dust emissions (see Section 7.6). No state or federally listed species would be expected to be
disturbed during the implementation of Alternative 3.

7.3.6 Implementability

Construction and operation of most components of Alternative 3 would be straightforward.
Resources are readily available for UXO screening (and safety measures), soil removal, and off-site
treatment and disposal. Standard excavation and construction equipment would be used to remove
contaminated soil. Soil would be sampled during excavation activities to verify that all contaminated
surface soil within the excavation area was removed. The sampling procedures for soil at APG are
well established.

A recent HFA survey of 10- by 10-ft areas in the pushout area showed a range of 1 to
28 contacts per 100-ft” area. Twenty-five contacts were found in a burning pit (an area of 100 by
6 ft). It is estimated that about 100 contacts per day would be identified and excavated per two-man
team, provided none of the contacts were UXO. If UXO were encountered, work would cease until
the UXO was located and destroyed. Downtime for this operation would be from one to four hours,
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Once all contacts were excavated or destroyed, conventional earthmoving equipment could be used
to excavate the cleared area to a depth of 2 ft.

The storage facility would be relatively straightforward to construct and operate. All
necessary equipment is readily available; temporary structures are available through a number of
companies and can be purchased as kits, which can be customized to fit project specifications. The
facility would require a supervisor and a small inspection/maintenance crew.

Installation of the riprap berm along the southern shoreline of the Gunpowder Neck
Peninsula would be relatively straightforward. Because of the shallow depths offshore, riprap would
most likely have to be trucked in via Rickett’s Point Road and the unnamed road that runs south
toward the South Beach Demolition Ground. The berm would be built across the shoreline from west
to east such that trucks could drive over the top of it.

Implementation of Alternative 3 would not adversely affect the performance of additional
remedial actions that might be required at the TBP area. The ability to implement future groundwater
remediation at the site (if needed) would not be affected by the excavation and backfilling
operations; however, in the case of phytoremediation, some coordination would be needed in the
timing of excavation and planting of vegetation.

7.3.7 Cost

The components that make up the treatment train for Alternative 3 are shown in Table 7.2.
Costs are given for both the 6-in. and 2-ft excavations. Before the interim remedial action could be
performed, several site improvements must be made. The first site improvement is improvement/
construction of an access road, which was deemed necessary to handle the heavy equipment that
would be required to excavate and haul the soil to the temporary storage building. Construction/
improvement of a one-lane gravel road was estimated to cost $26,000. The second site improvement
is extension of electric service to the storage site to provide power to the storage building for the

lighting, ventilation system, and air scrubber system. The cost of this site improvement was
estimated at $82,000.

Before the site is excavated, it must be screened for UXO and then cleared of vegetation
(clear and grub). Because excavation would not be greater than 2 ft, only one UXO screening is
required for either excavation depth. The area screened is about 5 acres (218,000 ftz). Because of the
potential for CWA, it is assumed that the UXO screening teams would use a MINICAMS to detect
the presence of CWA. The total cost of UXO screening is $156,000, for both the 6-in. and the 2-ft
excavations. The cost to clear and grub the site was estimated at $20,000.
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TABLE 7.2 Cost Estimate for Alternative 3 (April 1996 $)*

Activity

Cost ($1,000)

6-in. Excavation

2-ft Excavation

Direct costs
Construct/improve access road
Extend electric service
UXO screening
Clear and grub
Excavate pushout and pits
Construct storage building
Transport to storage building
Landscape excavated area
Remedial action professional labor
Remedial design
Beach erosion control
5-year operation and maintenance (O&M)®
Total direct costs

Indirect costs
Contractor general conditions
Contractor overhead and profit

Total contract indirect costs
Total contract cost (direct and indirect)

Other
Contingencies (10%)
Project management (8%)

Total project cost

Unit cost ($/yd’)

26
82
156
20

81
1,024

15
47
119
66
1,647

501
410

911

2,558

256

205

3,019

749

26
82
156
20
197
1,966
23

16

87
119
145
2,841

797
639

1,436

4,277

428
342

5,047

313

* Costs for the 6-in. excavation are included for comparative purposes only.

® Annual O&M cost would be about $13,000 for the 6-in. excavation and $29,000

for the 2-ft excavation.
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Construction of the storage building would begin before excavation of the contaminated
area so that the building would be ready once the excavation took place. To accommodate the
different layers used in the special foundation, which include the impermeable clay layer, the
leachate collection system, and the concrete pad, the area where the building will be constructed
would need to be excavated to a depth of about 5 ft. However, the soil excavated could be stockpiled
and used as backfill in the contaminated area. In addition to the foundation excavation and the
special foundation, other cost components associated with the storage building are the building
fabric, support trusses, and building erection; protective concrete barriers around the inside
perimeter; inside ventilation system; air scrubber system; and site work needed for proper drainage
around the buildings. The total estimated cost for these activities is about $1,024,000 for the 6-in.
excavation and $1,966,000 for the 2-ft excavation. These costs were estimated from cost data
obtained from the Army Corps of Engineers for a similar soil storage building that was constructed
in Winfield, West Virginia. The storage building accounts for 67% of the total direct cost for the
6-in. excavation and 72% of that for the 2-ft excavation.

Also, while the soil is stored, annual costs would be associated with operation and
maintenance (O&M) of the scrubber system. These costs were estimated to be about $13,000/yr for
the 6-in. excavation and $29,000/yr for the 2-ft excavation. The O&M cost shown in Table 7.2
assumes that the soil is stored for 5 years. Consequently, the estimated 5-year O&M cost is $66,000
for the 6-in. excavation and $145,000 for the 2-ft excavation.

Excavation is the next component of the treatment train. This cost estimate is for
conventional, and not remote, excavation. Because part of the excavation area is adjacent to the
marsh, precautions must be taken to prevent infiltration of marsh water into the excavated area. Sheet
piling would be used as a mitigative measure. In addition, the area near the marsh would be
excavated and backfilled before the rest of the area was excavated. It is also assumed that all areas
would be backfilled with clean soil so that potentially contaminated soil would not be exposed. The
estimated cost to excavate the area to a depth of 6 in. is $81,000, while the cost to excavate (o a
depth of 2 ft is $197,000. Excavated soil would also need to be transported to the storage building
by truck and piled with earthmoving equipment, such as dozers. The cost to transport and pile soil
from the 6-in. and 2-ft excavations would be $7,000 and $23,000, respectively. After the excavation
was complete, the site would be landscaped by grading and seeding, for a cost of $4,000.

The final component of this alternative is the placement of erosion control measures along
3,000 ft of beachfront to the south of the TBP area. This component would involve clearing debris,
lining the area with geotextile fabric, and then overlaying the fabric with riprap (at a cost of about
$16 per linear foot) over an area of about 8 ft by 5,300 ft. An alternative to riprap is geotube (at a
cost of about $135 per linear foot). To minimize costs, the estimate assumes that riprap would be
used. The estimated beachfront stabilization cost is $1 19,000.
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The final two direct-cost items for this alternative are professional labor and remedial
design. Professional labor accounts for the professional labor tasks required in all components of the
treatment train. This cost was estimated to be $15,000 and $16,000 for the 6-in. and 2-ft excavations,
respectively. The estimated cost of the remedial design for the 6-in. excavation is $47,000, and the
cost for the 2-ft excavation is $87,000, assuming a moderate level of complexity for this alternative.

The total direct cost of this alternative is estimated to be $1,647,000 for the 6-in. excavation
and $2,841,000 for the 2-ft excavation. Indirect costs, such as contractor general conditions and
contractor overhead and profit, added $501,000 and $410,000, respectively, to the total cost for the
6-in. excavation and $797,000 and $639,000, respectively, for the 2-ft excavation. A contingency
factor of 10% was assumed for this remedial action to account for unforeseen conditions at the site
or changes in the project scope based on more detailed site information. This added $256,000 to the
6-in. excavation and $428,000 to the 2-ft excavation. The contingency factor used here is less than
in previous draft reports because the site is now better characterized. Because more data have been
obtained and analyzed, fewer unknowns and changes are expected. Finally, it is assumed that project
management adds an additional 8% or $205,000 for the 6-in. excavation and $342,000 for the 2-ft
excavation. Consequently, the total estimated cost of this alternative is $3,019,000 for the 6-in.
excavation and $5,047,000 for the 2-ft excavation. This translates into a unit cost of $749/yd3 for the
6-in. excavation and $313/yd? for the 2-ft excavation.

7.4 ALTERNATIVE 4: REMOVAL, ON-SITE TREATMENT, AND
LIMITED DISPOSAL

7.4.1 Overall Protection of Human Health and the Environment

Alternative 4 would be protective of human health and the environment over the long term.
Under this alternative, contaminated surface soil in the main pits and pushout area would be removed
and treated. Exposures of biota to surface contaminants would be reduced, as would the potential
for exposure of site workers and the general public.

7.4.2 Compliance with ARARs

Compliance with location-specific and contaminant-specific ARARs under Alternative 4
would be the same as for Alternatives 2 and 3. General TSD facility standards, including waste
analysis, security, inspections, training, preparedness and prevention, and contingency planning/
emergency procedures, would be applicable to such waste management activities. Alternatively, site
managers could rely on 40 CFR 264.553 (Temporary Units) to satisfy RCRA ARARSs for the
treatment of wastes. Under this regulation, the EPA regional administrator can determine that
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temporary tanks and container storage areas used for the treatment or storage of hazardous
remediation wastes may meet an alternate design, operating, or closure standard. In addition, should
soil be excavated, treated, and replaced, the RCRA LDR would apply.

Action-specific ARARs address the protection of water, sediment, soil, watersheds, and air
during implementation of the remedial action. Alternative 4 would involve moving, grading,
transporting, or otherwise disturbing soil; state regulations related to sediment and erosion control
would apply (Water Management 4[1] and 4[2]). Implementing the soil excavation component of
Alternative 4 would require the preparation of a sediment and erosion control plan (Water Manage-

ment 25[09:1] and [09:2]).

State regulations related to air releases would also be action-specific ARARs. Particulate
matter and VOCs would have to be controlled during earthmoving activities in accordance with
Maryland requirements (Air Quality 26[11:1], 26[11:3], and 26[11:6]). Emissions resulting from
remedial actions, such as soil washing/leaching, would also have to be controlled in accordance with
Maryland requirements (Air Quality 26[11:15]).

7.4.3 Long-Term Effectiveness and Permanence

Alternative 4 would be protective of human health and the environment over the long term.
Under this alternative, contaminated soil from the main pits and pushout area would be removed and
treated, and maintenance activities would continue. Monitoring activities would be conducted to
assess the effectiveness and potential impacts of the remedial action. Excavation and treatment by
soil washing/leaching would greatly reduce contaminant mobility and volume; therefore, potential
for exposures due to contaminant releases from these source areas would be low.

7.4.3.1 Protection of Human Health

Workers would be on-site periodically to carry out monitoring and maintenance activities
(e.g., mowing). Residual risks would be reduced because contaminated soil exceeding cleanup
criteria would be removed and treated. Long-term exposures of workers and the general public to

contaminants would be negligible because contaminated soil would be removed from the site and
the excavated areas backfilled.

7.4.3.2 Environmental Protection

Alternative 4 would result in a significant reduction in contaminant levels and exposures
to biota. The removal and treatment of contaminated soil would reduce the potential for transport
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of contaminants to the nearby marsh and pond via surface water runoff, thereby producing a positive
benefit to surface water and wetland resources in the long term. In addition, direct exposures to
terrestrial wildlife and threatened and endangered species would also be reduced. Restoration of the
excavation areas would create wildlife habitat of better quality than is currently present at these
locations.

7.4.4 Reduction of Toxicity, Mobility, or Volume

The treatment technology implemented as part of Alternative 4 would be soil washing/
leaching. The physical and chemical treatment of TBP area soils with soil washing/leaching tech-
nologies would significantly reduce contaminant mobility and volume.

It is estimated that about 16,000 yd® (27,200 tons) of soil would be treated on-site by soil
washing/leaching. The soil washing process would separate and treat the oversize and sand fractions
from the soil, while concentrating the contaminants in the fines. Treating TBP area soils by soil
washing/leaching could reduce the original contaminated soil volume by 94%; the remaining 6%
would be sent off-site for disposal. Cleaned soil would be returned to the site, and recovered metals
would be recycled. A treatability study would be needed to confirm the effectiveness of the process
in achieving PRGs. Toxicity of lead would not be reduced; however, the metal would be removed
and recycled.

7.4.5 Short-Term Effectiveness

7.4.5.1 Duration of Remedial Activities

Remedial action activities (including construction of the treatment facility and soil removal,
treatment, and disposal) under Alternative 4 should be completed in about 8 months; monitoring
activities would take place during and after implementation of the action.

7.4.5.2 Protection of Human Health

The short-term risks to site workers and the general public would be significant for Alter-
native 4, and mitigative measures would need to be employed (see Section 7.5). Excavation of
contaminated soil at the TBP area is complicated by the possible presence of buried UXO, some of
which may contain chemical agents. The health and safety implications of encountering UXO and
CWAs or other chemical contaminants would be addressed in the health and safety plan for the
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selected alternative. Soil would be excavated with conventional equipment following U.S. Army
standard operating procedures.

The release of particulate emissions during excavation would need to be minimized.
Although workers could wear respiratory protection, off-site dispersion of contaminated dust could
present a health risk to other APG personnel and the general public. Engineering controls would be
needed to reduce the air concentrations of CWAs and toxic chemicals released during excavation.
The use of enclosures to contain airborne emissions might be required.

Monitoring for chemical agents and hazardous chemicals would also be required during
excavation. Continuous personal and work-site monitoring for airborne vapors and particulates is
a standard industrial hygiene practice. Even if the highest levels of protective clothing and equipment
were used, chemical monitoring would be necessary in the event that personal protective gear
malfunctioned or was improperly operated. Personal protective clothing and equipment would also
be required to prevent dermal exposure through direct contact with contaminated soil.

Another component of Alternative 4 would involve the on-site treatment of excavated soil
via soil washing/leaching. The soil washing/leaching facility might need to incorporate a vapor-
phase emission control system to reduce risks to site workers and the general public associated with
the inhalation of VOCs. Site workers operating the treatment facility would be equipped with and
trained in the use of personal protective equipment, which would reduce the potential for exposure
during the pretreatment and washing activities. Mitigative measures are further addressed in
Section 7.6.

7.4.5.3 Environmental Protection

Soil, vegetation, and wildlife habitat disturbance would occur as a result of the soil exca-
vation activities, which would cover an area of about 5 acres. An estimated 1.5 acres of land would
be disturbed to provide areas for staging soil and operating the soil washing/leaching facility.
Adverse impacts associated with these activities include increases in fugitive dust emissions and
ambient noise levels; potential increased soil transport via surface runoff to the marsh and pond; and
loss of vegetation and wildlife habitat at the main pits, pushout area, and soil staging areas. Air
quality and noise impacts could disturb ecological resources near construction areas, but these
impacts would be minor and temporary. Although some permanent loss of vegetation and wildlife
habitats would be expected, the amount of vegetation and habitat eliminated would be small;
moreover, because of the existing contaminant levels and past activities, none of the areas to be
excavated represent high-quality habitat or support listed biota. These potential risks are considered
acceptable when weighed against the current adverse risk associated with contaminated surface soil
(Sections 2.7.3 and 3.3). Upon completion of all treatment activities, the soil washing/leaching
facility would be removed and the disturbed land would be backfilled and revegetated to restore
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wildlife habitat of better quality than is currently present. Potential impacts to surface water, air
quality, and noise levels during implementation of Alternative 4 could be mitigated through the use
of good engineering practices. For example, siltation fences could control runoff from the excavation
and construction sites, berms and a runoff collection system could control runoff from the staging
areas, mufflers could limit noise levels, and water spraying could minimize dust emissions
(Section 7.6). No state or federally listed species would be expected to be disturbed during the
implementation of Alternative 4.

7.4.6 Implementability

Construction and operation of most components of Alternative 4 would be straightforward.
Resources are readily available for UXO screening (and safety measures), soil removal, and on-site
treatment by soil washing/leaching. Standard excavation and construction equipment would be used
to remove contaminated soil. Soil would be sampled during excavation activities to verify that all
contaminated surface soil within the excavation area was removed. The sampling procedures for soil
at APG are well established.

The soil washing/leaching facility would be relatively straightforward to construct and
operate. All necessary equipment is readily available because the process has been used frequently
in the mining industry and hazardous waste treatment applications. The treatment system would
consist of a relatively standard configuration of industrial equipment. The facility would require a
supervisor and general laborers with industrial work experience, as well as maintenance personnel
and laboratory and administrative employees. Further bench-scale testing is required to define and
optimize the design of the system.

The soil washing/leaching process would require delivery of contaminated soil by truck to
the facility each day. Most likely, contaminated soil would be stockpiled at a temporary staging area
until being transported to the facility for treatment. Clean soil would be stockpiled in a clean zone
south of the treatment facility until all excavation activities had been completed; once excavation
was complete, the cleaned soil would be used to fill the excavated area. Alternative 4 would use
established technologies. The technology for soil washing/leaching has been used at several
hazardous waste sites (currently, it is being demonstrated at TCAAP, New Brighton, Minnesota) and
probably would not require further development before implementation at the TBP area. From 1986
to 1989, soil washing was one of the selected source control remedies at eight Superfund sites (EPA
1994). Several vendors would be available to submit competitive bids.

Disposal of the waste generated from the soil washing/treatment process is considered to
be minimal. Contaminated fines and process residuals generated from soil washing would be further
treated through soil leaching. The leachate solution would be cleaned and recycled continuously
throughout the process. At the end of treatment, process fluids would be cleaned and put through the
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sanitary wastewater system. Metal scrap and recovered metals would be shipped to an off-site
smelter.

Implementation of Alternative 4 would not adversely affect the performance of additional
remedial actions that might be required at the TBP area. The ability to implement future groundwater
remediation at the site (if needed) would not be affected by the excavation and backfillin g
operations; however, in the case of phytoremediation, some coordination would be needed in the
timing of excavation and planting of vegetation.

7.4.77 Cost

The components that make up the treatment train for Alternative 4 are shown in Table 7.3.
As for the previous alternative, costs are given for both the 6-in. and 2-ft excavations. Many of the
components that make up the soil remediation treatment train for Alternative 4 are identical to those
in Alternative 3: UXO and CWA screening, constructing an access road, extending electric service
(to provide electric power to the soil washing/leaching facility), clearing and grubbing, excavating
all areas, transporting soil to a treatment/storage area, and landscaping all excavated areas. The new
components in the treatment train of this alternative are construction of a soil washing/leaching
facility and staging area instead of temporary storage.

As soil was excavated, it would be transported by truck to a staging area. A staging area
would be necessary because the soil would be excavated faster than it could be washed. With a soil
washing facility throughput of 15 tons/h and a 10-hour daily shift working six days a week, 8 weeks
would be required to wash the soil from the 6-in. excavation and 31 weeks for the 2-ft excavation.
It is assumed that the soil would be stored in a bermed and drained concrete pad and covered with
plastic laminate. A pad of about 25,000 ft* would be needed to store soil from the 6-in. excavation
and a pad of about 48,000 ft? for the 2-ft excavation. The pads would cost $126,000 and $268,000,
respectively. It is assumed that excavated soil would be loaded directly onto a truck and hauled to
the staging area. A fleet of about three trucks with a capacity of 32 yd® each would be needed to
continuously haul the excavated soil to the staging area. The estimated cost to haul the soil is about
$7,000 for the 6-in. excavation and $23,000 for the 2-ft excavation.

The cost of the soil washing/leaching component was based on a treatability study on the
TBP area soil performed by ART (1995). The cost includes both treatment of residual water from
the process and disposal of the 6% solid waste fraction resulting from the process. This waste would
be disposed of in an off-site hazardous waste landfill and would cost about $312/ton (Whorton
1996). This cost includes loading onto trucks, transporting to the landfill, stabilizing the waste, and
all taxes and fees for landfill disposal. Consequently, the total estimated direct cost of the soil
washing/leaching component is $2,361,000 for the 6-in. excavation and $6,723,000 for the 2-ft

excavation. This accounts for about 79% of the direct cost for the 6-in. excavation and 86% for the
2-ft excavation.
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TABLE 7.3 Cost Estimate for Alternative 4 (April 1996 $)*

Cost ($1,000)

6-in. 2-ft
Activity Excavation  Excavation
Direct costs
Construct/improve access road 26 26
Extend electric service 82 82
UXO screening 156 156
Clear and grub 20 20
Excavate pushout and pits 81 197
Construct and operate soil wash/leach facility 2,361 6,723
Construct staging area 126 268
Transport to staging area 7 23
Sampling and analysis 6 11
Landscape excavated area 4 4
Remedial action professional labor 23 23
Remedial design 101 275
Total direct costs 2,994 7,810
Indirect costs
Contractor general conditions 752 1,562
Contractor overhead and profit 728 1,717
Total contract indirect costs 1,480 3,279
Total contract cost (direct and indirect) 4,473 11,089
Other
Contingencies (10%) 447 1,109
Project management (8%) 358 887
Total project cost 5,279 13,085
Unit cost ($/yd) 1,309 811

* Costs for the 6-in. excavation are included for comparative purposes only.
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Before the solid waste fraction from the soil washing process was shipped to the off-site
hazardous waste landfill, sampling and analysis would be required. Random samples of waste would
be taken and TCLP analyses performed to characterize the waste, as required by the landfill operator.
Sampling and analysis costs $6,000 for the 6-in. excavation and $11,000 for the 2-ft excavation.

The final two direct-cost items for this alternative are professional labor and remedial
design. Professional labor amounts to $23,000 for both excavations. Remedial design costs $101,000
for the 6-in. excavation and $275,000 for the 2-ft excavation, assuming a moderate level of
complexity for this alternative.

The total direct cost of this alternative is estimated to be $2,994,000 for the 6-in. excavation
and $7,810,000 for the 2-ft excavation. Indirect costs, such as contractor general conditions and
contractor overhead and profit, add $752,000 and $728,000, respectively, to the total cost for the
6-in. excavation and $1,562,000 and $1,717,000, respectively, for the 2-ft excavation. A contingency
factor of 10% adds $447,000 to the cost of the 6-in. excavation and $1,109,000 to the 2-ft
excavation. Finally, it is assumed that project management adds an additional 8%, or $358.000 for
the 6-in. excavation and $887,000 for the 2-ft excavation. Consequently, the total estimated cost of
this alternative is $5,279,000 for the 6-in. excavation and $13,085,000 for the 2-ft excavation. This
translates into a unit cost of $1,309/yd> for the 6-in. excavation and $81 1/yd? for the 2-ft excavation.

7.5 ALTERNATIVE 5: REMOVAL, OFF-SITE TREATMENT, AND DISPOSAL

7.5.1 Overall Protection of Human Health and the Environment

Alternative 5 would be protective of human health and the environment over the long term.
Under this alternative, contaminated surface soil in the main pits and pushout area would be removed
and treated. Exposures of biota to surface contaminants would be reduced, as would the potential
for exposure of site workers and the general public.

7.5.2 Compliance with ARARs

Compliance with location-specific and contaminant-specific ARARs under Alternative 5
would be the same as for Alternatives 2, 3, and 4. Alternative 5 would comply with the same action-
specific ARARs and TBCs as Alternative 4, except for on-site disposal requirements. The key
ARARSs related to the off-site disposal component of this alternative would be the RCRA hazardous
waste generator and record-keeping regulations and the TSCA PCB generator and record-keeping
regulations. In general, the site operator would be required to ensure proper characterization of
excavated soil (as soil containing listed hazardous waste, characteristic hazardous waste, and/or
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PCBs), proper completion of hazardous waste and PCB manifests, receipt of “come-back” copies
of manifests from destination disposal sites, and proper retention of waste characterization and
manifest records for at least five years. In addition, under the CERCLA procedures for planning and
implementing off-site response action (40 CFR 300.440), any facility chosen to receive CERCLA
wastes for treatment, storage, or ultimate disposal must be deemed in compliance with applicable
RCRA regulations and have no unpermitted releases of hazardous waste, constituents, or substances
into the groundwater, surface water, soil, or air.

7.5.3 Long-Term Effectiveness and Permanence

Alternative 5 would be protective of human health and the environment over the long term.
Under this alternative, (1) contaminated soil from the main pits and pushout area would be removed
and treated and (2) maintenance activities would continue. Monitoring activities might be conducted
to assess the effectiveness and potential impacts of the remedial action. Excavation and off-site
treatment by chemical stabilization/solidification would greatly reduce contaminant mobility;
therefore, risk of potential exposures due to contaminant releases from these source areas would be
low. Restoration of the excavated areas would also create wildlife habitat of better quality than is
currently present in these areas.

7.5.3.1 Protection of Human Health

Workers would be on-site periodically to carry out monitoring and maintenance activities
(e.g., mowing). Residual risks would be reduced because contaminated soil exceeding cleanup
criteria would be removed and treated. Exposures of workers and the general public to contaminants
would be negligible because contaminated soil would be removed from the site and the excavated
areas backfilled.

7.5.3.2 Environmental Protection

Alternative 5 would significantly reduce contaminant levels and exposures to biota. The
removal and treatment of contaminated soil would reduce the potential for transport of contaminants
to the nearby marsh and pond via surface water runoff, thereby benefiting surface water and wetland
resources in the long term. In addition, direct exposures to terrestrial wildlife and threatened or
endangered species would be greatly reduced, and restoration activities would create higher-quality
habitat at the site.
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7.5.4 Reduction of Toxicity, Mobility, or Volume

The treatment technology implemented as part of Alternative 5 would be chemical stabi-
lization/solidification, and any soils regulated under TSCA (i.e., PCB concentrations that exceed
50 ppm) would require incineration prior to stabilization. The chemical treatment of TBP area soils
with stabilization technology would significantly reduce contaminant mobility. Incineration, if
needed, would significantly reduce the toxicity of PCB contamination.

It is estimated that about 16,000 yd3 (27,200 tons) of soil would be excavated and shipped
off-site for treatment by chemical stabilization/solidification. The chemical stabilization/solid-
ification process could increase the original soil volume and weight by as much as 30% and 60%,
respectively, with the addition of cement and fly ash. This would result in a total treated volume of
about 20,800 yd3 and a total weight of about 35,360 tons, which would be placed in a landfill.
Contaminant toxicity would not be reduced.

Limited information is available to quantify the durability of chemically stabilized/
solidified waste upon exposure to the environment, that is, if the disposal facility failed and no cor-
rective actions were taken. The durability of the product after failure would depend on the degree
of failure and the quantity and quality of infiltrating water. Contaminants could leach from the
cement slowly over time, and the leach rate would increase with an increase in dissolution or
fracturing of the treated waste. Because the chemically treated product could eventually be leached
and degraded if the waste were continuously exposed to the environment over a long period, the
chemical stabilization/solidification process could be considered not entirely irreversible. However,
appropriate design and good engineering practices (e.g., monitoring and maintenance activities) over
the long term would reduce the likelihood of waste exposure and degradation.

7.5.5 Short-Term Effectiveness

7.5.5.1 Duration of Remedial Activities

Remedial action activities (including removal of soil, treatment, and disposal) under
Altemative 5 should be completed in about 4 months; monitoring activities would take place during
and after implementation of the action.

7.5.5.2 Protection of Human Health

The short-term risks to site workers and the general public would be significant for Alter-
native 5, and mitigative measures would need to be employed (Section 7.6). Excavation of
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contaminated soil at the TBP area is complicated by the possible presence of buried UXO, some of
which may contain chemical agents. The health and safety implications of possibly encountering
UXO and CWAs or other chemical contaminants would be addressed in the health and safety plan
for the selected alternative. Soil would be excavated with conventional equipment following
U.S. Army standard operating procedures.

The release of particulate emissions during excavation would need to be minimized.
Although workers could wear respiratory protection, off-site dispersion of contaminated dust could
present a health risk to other APG personnel and the general public. Engineering controls would be
needed to reduce the air concentrations of CWAs and toxic chemicals released during excavation.
The use of enclosures to contain airborne emissions might be required.

Monitoring for chemical agents and hazardous chemicals would also be required during
excavation. Continuous personal and work-site monitoring for airborne vapors and particulates is
a standard industrial hygiene practice. Even if the highest levels of protective clothing and equipment
were used, chemical monitoring would be necessary in the event that personal protective gear
malfunctioned or was improperly operated. Personal protective clothing and equipment would also
be required to prevent dermal exposure through direct contact with contaminated soil.

Another component of Alternative 5 would involve the off-site transport, treatment, and
disposal of contaminated soil. Because this component would involve the off-site transport of
contaminated materials, the overall risk of exposure to the general public is higher than for
Alternative 4. Site workers and off-site contractors responsible for transporting soil would be
equipped with and trained in the use of personal protective equipment. Mitigative measures are
further addressed in Section 7.6.

7.5.5.3 Environmental Protection

Soil, vegetation, and wildlife habitat disturbance would occur as a result of the soil
excavation activities that would cover an area of about 5 acres. An estimated 0.5 acre of land would
be disturbed to provide staging areas for soil awaiting transport to an off-site facility. Adverse
impacts associated with these activities would include increases in fugitive dust emissions and
ambient noise levels; potential increased sediment transport to the marsh and pond; and loss of
vegetation and wildlife habitat at the main pits, pushout area, and soil staging areas. Air quality and
noise impacts could disturb ecological resources near construction areas, but these impacts would
be minor and temporary. Although some permanent loss of vegetation and wildlife habitat would
be expected, the amount of vegetation and habitat eliminated would be small; moreover, none of the
areas to be excavated represent a quality habitat, contain important or critical plant species, or
support listed biota. These potential risks are considered acceptable when weighed against the
current adverse risk associated with contaminated surface soil (Sections 2.7.3 and 3.3). When all
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excavation activities were complete, the disturbed land would be backfilled and revegetated to create
wildlife habitat of better quality than is currently present at the site.

Potential impacts to surface water, air quality, and noise levels during implementation of
Alternative 5 could be mitigated through the use of good engineering practices. For example,
siltation fences could control sediment runoff from the excavation and construction sites, berms and
a runoff collection system could control runoff from the staging areas, mufflers could limit noise
levels, and water spraying could minimize dust emissions (Section 7.6). No state or federally listed
species would be expected to be disturbed during the implementation of Alternative 5.

7.5.6 Implementability

Construction and operation of most components of Alternative 5 would be straightforward.
Resources are readily available for UXO screening (and safety measures), soil removal, and off-site
treatment and disposal. Standard excavation and construction equipment would be used to remove
contaminated soil. Soil would be sampled during excavation activities to verify that all contaminated
surface soil within the excavation area was removed. The sampling procedures for soil at APG are
well established.

Alternative 5 would use established treatment technologies. The stabilization/solidification
technology is considered to be a reliable process and would not require further development before
implementation. Several off-site treatment/disposal vendors would be available to submit compet-
itive bids.

The implementation of Alternative 5 would not adversely affect the performance of
additional remedial actions that might be required at the TBP area. The ability to implement future
groundwater remediation at the site (if needed) would not be affected by the excavation and back-
filling operations; however, in the case of phytoremediation, some coordination would be needed
in the timing of excavation and planting of vegetation.

7.5.7 Cost

The components that make up the treatment train for Alternative 5 are shown in Table 7.4.
As for Alternatives 3 and 4, costs are given for both the 6-in. and 2-ft excavations. Many of the
components that make up the soil remediation treatment train for Alternative 5 are identical to those
in Alternatives 2 through 4: UXO and CWA screening, constructing an access road, clearing and
grubbing, excavating all areas, constructing a staging area, transporting soil to the staging area, and
landscaping all excavated areas. Extension of electric service is not needed in this alternative. The
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TABLE 7.4 Cost Estimate for Alternative 5 (April 1996 $)?

Cost ($1,000)

6-in. 2-ft
Activity Excavation  Excavation
Direct costs
Construct/improve access road 26 26
UXO screening 156 156
Clear and grub 20 20
Excavate pushout and pits 81 197
Construct staging area 126 268
Transport to staging area 7 23
Off-site land disposal 2,119 5,660
Sampling and analysis 23 82
Landscape excavated area 4 4
Remedial action professional labor 16 19
Remedial design 93 238
Total direct costs 2,672 6,695
Indirect costs
Contractor general conditions 444 824
Contractor overhead and profit 618 1,415
Total contract indirect costs 1,062 2,239
Total contract cost (direct and indirect) 3,734 8,934
Other
Contingencies (10%) 373 893
Project management (8%) 299 715
Total project cost 4,406 10,542
Unit cost ($/yd>) 1,093 653

* Costs for the 6-in. excavation are included for comparative purposes only.
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new component in the treatment train of this alternative is disposal of all excavated material in an
off-site hazardous waste landfill.

As for Alternative 4, a staging area would be needed to stockpile the soil because it would
probably be excavated faster than it could be transported to the off-site landfill. The staging area in
this alternative was assumed to be the same size and construction as in Alternative 4. Soil would be
trucked from the excavation site to the staging area and covered with plastic laminate.

As noted for Alternative 4, the contract cost of soil disposal in a hazardous waste landfill
would be about $208/ton ($312/ton for the 6-in. excavation, because of the smaller quantities). The
cost includes loading onto trucks, transporting to the landfill, stabilizing the waste, and all taxes and
fees for landfill disposal. The cost of disposal for the 6-in. excavation would be $2,119,000, whereas
the cost of disposal for the 2-ft excavation would be $5,660,000. This would amount to nearly 79%
of the direct cost for the 6-in. excavation and nearly 85% for the 2-ft excavation.

To characterize the excavated soil before off-site shipment, screening for CWAs and TCLP
analyses would be performed. If CWAs were present, additional processing (on-site) would be
required. Additional processing costs are not included in this estimate. The estimated cost for
sampling and analysis is $23,000 for the 6-in. excavation and $82,000 for the 2-ft excavation.

The final two direct-cost items for this alternative are professional labor and remedial
design. Professional labor amounts to $16,000 for the 6-in. excavation and $19,000 for the 2-ft
excavation. Remedial design costs $93,000 for the 6-in. excavation and $238,000 for the 2-ft
excavation, assuming a low level of complexity for this alternative.

The total direct cost of this alternative is estimated to be $2,672,000 for the 6-in. excavation
and $6,695,000 for the 2-ft excavation. Indirect costs, such as contractor general conditions and
contractor overhead and profit, add $444,000 and $618,000, respectively, to the total cost for the
6-in. excavation and $824,000 and $1,415,000, respectively, to the total cost for the 2-ft excavation.
A contingency factor of 10% adds $373,000 to the cost of the 6-in. excavation and $893,000 to the
2-ft excavation. Finally, it is assumed that project management adds an additional 8%, or $299,000
for the 6-in. excavation and $715,000 for the 2-ft excavation. Consequently, the total estimated cost
of this alternative is $4,406,000 for the 6-in. excavation and $10,542,000 for the 2-ft excavation.

This translates into a unit cost of about $1,093/yd> for the 6-in. excavation and $653/yd® for the 2-ft
excavation.

7.6 MONITORING AND MITIGATIVE MEASURES

The primary monitoring and mitigative measures that would be used at the TBP area during
remediation are summarized in Table 7.5. These measures would provide a high degree of effec-
tiveness in minimizing the potential for adverse effects associated with remediation activities.
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8 COMPARATIVE ANALYSIS OF ALTERNATIVES

The comparative analysis of final interim remedial action alternatives for the J-Field TBP
area compares the alternatives according to the nine evaluation criteria described in Section 7. This
analysis is the second stage of the detailed evaluation process and provides information for making
a balanced decision for site cleanup. For this analysis, the nine criteria are grouped into three general
categories that make up the tiered evaluation system identified in the NCP (EPA 1990a): threshold
criteria, primary balancing criteria, and modifying criteria.

The alternatives are compared in Sections 8.1 and 8.2 according to the threshold and
primary balancing criteria, and Table 8.1 presents the results of this analysis. Section 8.3 introduces
the modifying criteria. The comparative analysis is summarized in Section 8.4.

8.1 THRESHOLD CRITERIA

The threshold criteria category contains the two criteria that must be satisfied by the
selected alternative:

*  Overall protection of human health and the environment and
* Compliance with ARARSs, unless a waiver condition applies.

These criteria are of greatest importance in the comparative analysis because they reflect the key
statutory mandates of CERCLA. If an alternative does not satisfy both criteria, it cannot be selected
as the cleanup remedy.

8.1.1 Overall Protection of Human Health and the Environment

Alternatives 2, 4, and 5 would provide long-term protection of human health and the
environment. This protection could not be ensured by the no-action alternative (Alternative 1)
because only general baseline maintenance and monitoring activities would continue, and contam-
inants could migrate over time (e.g., from surface runoff into the marsh) and result in possible future
adverse impacts. Alternative 3, intended to be an interim measure only, would also not provide long-
term protection of human health and the environment, although it would meet project objectives by
reducing exposures and minimizing contaminant migration by removing the sources of
contamination. Alternative 2 would limit exposures to contaminants by removing “hot spots” in the
main pits and covering remaining contaminated surface soil. Arsenic- and PCB-contaminated soil
would be sent off-site for treatment and disposal. Shoreline stabilization would be an adjunct to this
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activity to prevent erosion of the shoreline to the south of the TBP area. Alternative 4 would limit
exposures to contaminants by removing the sources of contamination, treating the contaminated soil
on-site (via soil washing/leaching), then returning the cleaned soil to the site to be used as fill. In
addition, PCB-contaminated soil would be sent off-site for treatment (incineration or stabilization)
and disposal. Alternative 5 is similar to Alternative 4, except that the soil would be sent off-site for
treatment (via stabilization/solidification) and disposal. Clean soil would be brought in to fill the
excavated areas.

The two main differences between Alternatives 4 and 5 are the treatment method and
disposal location, which includes a transportation component for off-site disposal. Under both
Alternatives 4 and 5, PCB-contaminated soil would be sent off-site for treatment and disposal. Under
Alternative 4, contaminated soil (an estimated 16,000 yd3 for an excavation to a depth of 2 ft) would
be treated on-site with a small volume of material sent off-site for disposal. Under Alternative 5, all
of the 16,000 yd3 of contaminated soil would be sent off-site for treatment and disposal.

Although potential health impacts during cleanup activities could be significant for all the
alternatives, mitigative measures would be employed to control exposures to levels within health-
protective limits. Impacts to the general public would be relatively higher for Alternative 5 than for
Alternatives 2, 3, and 4 because of the increased likelihood of exposures and accidents during the
waste handling and transportation activities associated with off-site disposal. Impacts to site workers
would be highest for Alternatives 3, 4, and 5 because these alternatives involve large-scale
excavation components.

Environmental impacts for all the alternatives could be significant. Each alternative
involves excavating soil from source areas and constructing temporary staging areas, although
excavation for Alternative 2 is fairly limited. Potential environmental impacts include increased
fugitive dust and VOC emissions, increased ambient noise levels, increased sediment transport to
the marsh and pond, and loss of vegetation and wildlife habitat. Most of these impacts are considered
short term, although some loss of habitat may result. This impact would be offset by backfilling and
revegetating the site, creating a wildlife habitat of better quality than is currently present at the site.
Mitigative measures, such as those described in Section 7.6, would be employed to minimize these
impacts.

8.1.2 Compliance with ARARs

Except for Alternative 1, the attainment of ARARS under each final alternative would be
comparable; applicable requirements would be met both during and following cleanup unless a
waiver condition is applied. A comprehensive list of potential ARARs for this remedial action is

presented in Appendix B; key requirements are discussed in Section 7 within the evaluation of each
alternative against this criterion.
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Alternative 1 would not attain certain applicable requirements, including RCRA corrective
action requirements and TSCA. Alternatives 2, 3, 4, and 5 would meet applicable standards.

8.2 PRIMARY BALANCING CRITERIA

The primary balancing criteria category contains the five criteria used to assess the relative
advantages and disadvantages of the alternatives to determine the most appropriate solution for a
given site:

* Long-term effectiveness and permanence;

* Reduction of toxicity, mobility, or volume through treatment;
* Short-term effectiveness;

* Implementability; and

*  Cost.

The first and second criteria address the statutory preference for treatment as a principal element of
the remedy and the bias against off-site disposal of untreated waste. Together with the third and
fourth criteria, they form the basis for determining the general feasibility of the remedy and whether
costs are proportional to the overall effectiveness, considering both the cleanup period and the time
following cleanup. By this means, it can be determined whether the remedy is cost-effective.

8.2.1 Long-Term Effectiveness and Permanence

Alternative 1 would not ensure long-term protection of human health or the environment
because contaminants would be left in place, resulting in continued exposures to site workers and
biota. In addition, contaminant lévels in the marsh adjacent to the pushout area could increase due
to contaminant migration from the source areas. Alternative 3, an interim measure, also would not
ensure long-term protection, although it would accomplish project objectives. A long-term and more
permanent component (such as off-site disposal) would be required to ensure long-term
effectiveness. In contrast, Alternative 2 would provide long-term protection by limited removal and
treatment and in-situ containment; however, long-term effectiveness could be affected by the
potential for flooding. Alternatives 4 and 5 also would provide a permanent solution and long-term
protection because they both involve removing and treating contaminated soil. The cleanup activities

under all alternatives would reduce risks to levels considered protective of both human health and
the environment.
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8.2.2 Reduction of Toxicity, Mobility, or Volume

The toxicity, mobility, or volume of contaminated material at the TBP area would not
change under Alternative 1. In contrast, Alternative 2 would reduce contaminant mobility; however,
because Alternative 2 involves only limited removal and treatment, contaminant toxicity and volume
would be only somewhat reduced. Alternatives 3, 4, and 5 would remove contaminated soil, and the
overall reduction in contaminant mobility would be higher than Alternative 2 and generally similar
for each alternative. The toxicity and volume of contaminated soils would not be affected by
Alternative 3. The volume of contaminated soils would be reduced by about 94% under
Alternative 4; cleaned soil would be returned to the site, and recovered metals would be recycled.
Under Alternative 5, soil volume would increase because of the addition of cement and fly ash to
the soil matrix to stabilize it before disposal. Soil volume could increase by as much as 30% under
this alternative. The toxicity of PCB-contaminated soil would be reduced by incineration under
Alternatives 2, 4, and 5. Toxicity of lead would not be reduced under any alternative; however, the
metal would be removed and recycled under Alternative 4.

8.2.3 Short-Term Effectiveness

For Alternative 1, conditions would remain essentially the same in the short term, and no
significant changes in potential exposures would be expected. Estimated risks associated with these
exposures have been reported in the BRA (ICF Kaiser Engineers 1995b) and ERA (Hlohowskyj et
al. 1996). For Alternatives 2, 3, 4, and 5, the various removal, treatment, and disposal activities
would result in increased short-term exposures compared with Alternative 1. The short-term impacts
associated with excavating and constructing temporary staging areas would be similar for all
alternatives because the same procedures would be used. Potential impacts to the public would be
minimized through the use of protective mitigative measures (Section 7.5). The risk of transportation
accidents and related exposures would be highest for Alternative 5 because the greatest volume of
soil would be sent off-site for disposal (resulting in a larger number of truck trips to the treatment
and disposal facilities). The berm to be built as part of the in-situ containment component under
Alternative 2 would result in a reduction of surface water input into the adjacent marsh but would
produce the overall benefit of reducing erosion transport of contaminated soils into the marsh.

Potential short-term environmental impacts for all alternatives include increased fugitive
dust and VOC emissions, increased ambient noise levels, increased sediment transport to the marsh
and pond, and temporary loss of vegetation and wildlife habitat. Mitigative measures, such as those
described in Section 7.6, would be employed to minimize these impacts.
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8.2.4 Implementability

All the action alternatives would be fairly straightforward to implement. The UXO
screening, removal, treatment, disposal, and in-situ containment activities could be carried out with
standard equipment and procedures and readily available resources. The storage facility under
Alternative 3 can be purchased as a kit and customized according to project specifications. The soil
washing/leaching technology under Alternative 4 has been used at several hazardous waste sites and
probably would not require further development for implementation at the TBP area, although
further pilot-scale testing would be required. The stabilization/solidification treatment technology
under Alternative 5 is well established and reliable.

'The implementation of Alternative 2, 3, 4, or 5 would not adversely affect the performance
of any future remedial actions that might be required at the TBP area. For example, the ability to
implement future groundwater remediation (if needed) at the site would not be affected by
excavation and backfilling operations or by emplacement of the “risk-reduction cover.”

8.2.5 Cost

Alternative 1 would include monitoring and maintenance costs and would be the least
expensive of all the alternatives in the short term. However, total costs are expected to be highest
in the long term because site conditions could worsen over time in the absence of cleanup, such that
the potential impacts and the magnitude of the cleanup effort could increase in the future. Therefore,
the cost-effectiveness of the no-action alternative is low.

Preliminary costs estimated for Alternatives 2, 3, 4, and 5 allow a balanced comparison for
considering overall effectiveness. Final costs will be developed during the detailed design stage after
the remedy for site cleanup is selected. The costs presented in this report were estimated by using
the RACER model (Appendix F) and information supplied by vendors. Table 8.2 lists comparative
costs for the removal, storage, treatment, and disposal components of Alternatives 2, 3, 4, and 5.
Alternative 2 has the lowest total costs. Alternative 4 costs more than Alternative 5 because higher
costs are associated with on-site treatment (soil washing/leaching) and disposal. Although
Alternative 4 offers no increased benefit for overall protectiveness, it does satisfy EPA’s preference
for on-site treatment. Of concern for Alternative 5 is the continued, long-term monitoring and
maintenance of the off-site disposal facility. Because it would be a commercial facility, the
maintenance of institutional controls at the site would be the responsibility of a private company
instead of the federal government. Breakdowns in institutional controls resulting in contaminant
releases from U.S. Army waste could lead to future liability issues. This concern does not exist for
the on-site treatment of contaminated soil under Alternative 4 because soil would be cleaned and
returned to the site (pending a treatability variance), and metals would be recovered and recycled.
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TABLE 8.2 Comparative Costs for Cleanup Activities under Alternatives 2, 3, 4, and 5

Estimated Cost ($ million)

Activity Alternative 2 Alternative 3 Alternative 4 Alternative 5
Removal 0.1 0.4 (0.3)° 0.4 (0.3) 0.4 (0.3)
In-situ containment 0.4 NAP NA® NA®

Storage NA° 2.2(1.2) NA® NA*
Treatment - NA® 6.4 (2.5) -

Disposal 0.3 NA® 0.3 (0.1) 6.1 (2.3)
Other’ 1.0 2.4(1.5) 6.0(2.4) 4.0(1.8)

Total 1.8 5.0(3.0) 13.1(5.3) 10.5(4.4)

Cleanup costs listed are for excavation to 2 ft (total soil volume of 16,000 yd*); numbers in
parentheses represent cleanup costs for excavation to 6 in. (total soil volume of 4,000 yd*)
for Alternatives 3, 4, and 5.

Not applicable; in-situ containment is not a component of Alternative 3, 4, or 5.
Not applicable; storage facility is not a component of Alternative 4 or 5.
Treatment and disposal costs are estimated together for Alternatives 3 and 5.
Not applicable; treatment and disposal is not a component of Alternative 3.

Other costs include indirect costs, such as contractor overhead and profit, remedial design,
labor and project management, and contingencies.

Cost estimates for Alternative 4 were based on the assumption that soil volume would be reduced
by 94%, resulting in 6% of the soil being sent off-site for further treatment and disposal.

Alternative 2 is considered the most cost-effective alternative because it provides overall
protection for human health and the environment and has the lowest total cost as compared to
Alternatives 3, 4, and 5. However, because this alternative has only been costed to 30 years, it is not
directly comparable to the costs for Alternatives 3, 4, and 5.
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8.3 MODIFYING CRITERIA
The modifying criteria include:
* State acceptance and
* Community acceptance.

As discussed in Section 7, this category can be fully considered only after this FFS has been issued
to the state and the public for formal comment. Therefore, these modifying criteria are not addressed
in this comparative analysis. They will be addressed in detail in the Responsiveness Summary for
the ROD for this remedial action.

8.4 SUMMARY

In summary, all of the final remedial action alternatives for the TBP area, except for the
no-action alternative (Alternative 1), satisfy the threshold criteria for protecting human health and
the environment and complying with regulatory requirements, with waivers as appropriate. Under
each alternative, exposures and risks would be minimized by removing the sources of contamination
and treating the contaminated soil. Alternative 2 would also involve covering contaminated soil in
place to reduce surface exposures. Overall protectiveness under Alternatives 4 and 5 would be
comparable to and somewhat greater than that under Alternative 2 because contaminant removal and
treatment would be the major components of these alternatives. Alternative 3, while protective in
the short term, would require an additional component (e.g., off-site treatment and disposal) to be
as protective as Alternatives 4 and 5.

With regard to the primary balancing criteria, only Alternatives 2, 4, and 5 are expected to
provide a permanent solution that would ensure protection for a very long time, although long-term
effectiveness under Alternative 2 could be affected by the potential for flooding. It is possible that
the soil washing/leaching treatment under Alternative 4 would be more protective than Alternative 5
if, at some future date, the stabilized/solidified waste were to be exposed to the environment and
contaminants leached. However, appropriate design and good engineering practices would minimize
the likelihood of such an occurrence.

Each action alternative would reduce contaminant mobility. Waste toxicity and volume
would be only somewhat reduced under Alternative 2. Waste volume would not be affected by
Alternative 3. Waste volume would decrease under Alternative 4. Waste volume would increase
under Alternative 5 because of the addition of cement and fly ash to stabilize the waste. Treatment
methods (under Alternatives 4 and 5) would reduce contaminant toxicity; under Alternative 4, metals
would be recovered and recycled.



8-12

The short-term effectiveness of Alternatives 2, 3, 4, and 5 is comparable, except that the
overall risk to the general public would be higher for Alternative 5 because it would involve off-site
transport of contaminated soil. Environmental impacts at the TBP area from excavation and
construction activities would be common for all action alternatives, and comparable impacts would
be expected. Mitigative measures would be used to minimize potential short-term impacts.

Emplacement of the “risk-reduction cover” would be fairly straightforward. Construction
of the storage facility under Alternative 3 also would be fairly straightforward. The implementation
of Alternative 4 would be fairly straightforward, although additional studies would be required to
refine the soil washing/leaching treatment system design and cost estimates. The chemical
stabilization/solidification treatment that would be performed off-site under Alternative 5 is fairly
well established and would not require further development before implementation.

Alternative 2 has the lowest overall cost ($1.8 million) of the action alternatives: however,
this cost is not directly comparable to Alternatives 3, 4, and 5. Alternative S is considered more
cost-effective than Alternative 4 for site cleanup. The estimated total cost of Alternative 5 is
$10.5 million (for excavation to 2 ft), and it would provide a similar level of overall effectiveness
as Alternative 4, with an estimated cost of $13.1 million.



9-1

9 REFERENCES

Alternative Remedial Technologies, Inc., 1995, Soil Washing Technology Screening Study at the
Aberdeen Proving Ground Pushout Area at J-Field, prepared by Alternative Remedial Technologies,
Inc., Tampa, Fla., for Argonne National Laboratory, Argonne, I11., July 21.

ART — See Alternative Remedial Technologies, Inc.

Bradbury, K.R., and M.A. Muldoon, 1990, “Hydraulic Conductivity Determinations in Unlithified
Glacial and Fluvial Materials,” in Ground Water and Vadose Zone Monitoring, D.M. Nielsen and
AL Johnson (editors), ASTM STP 1053, American Society for Testing and Materials, Philadelphia,
Pa., pp. 138-151.

Daudt, C.R., et al., 1994, Environmental Geophysics at J-Field Aberdeen Proving Ground,
Maryland, ANL/ESD/TM-77, Argonne National Laboratory, Argonne, I11.

Davies, B.E., et al., 1995, Phase Il Environmental Geophysics at J-Field, Aberdeen Proving Ground,
Maryland, ANL/ESD/TM-97, Argonne National Laboratory, Argonne, IlI.

Davis, R.S., 1994, Region I Interim Ecological Risk Assessment Guidelines, Draft,
U.S. Environmental Protection Agency, Region III, Philadelphia, Pa., July.

DOE — See U.S. Department of Energy.
EPA — See U.S. Environmental Protection Agency.

Federal Emergency Management Agency, 1986, Flood Insurance Study, Harford County,
Maryland, June 17.

FEMA — See Federal Emergency Management Agency.
Freeze, R.A., and J.A. Cherry, 1979, Groundwater, Prentice-Hall, Inc., Englewood Cliffs, N.J.

Hlohowskyj, I, et al., 1995, Work Plan for Conducting an Ecological Risk Assessment at J-F. ield,
Aberdeen Proving Ground, Maryland, ANL/EAD/T M-45, prepared by Argonne National
Laboratory, Argonne, IIl., for U.S. Army, Directorate of Safety, Health, and Environment, Aberdeen
Proving Ground, Md., March.

Hlohowskyj, I, et al., 1996, Remedial Investigation Report for J-Field, Aberdeen Proving Ground,
Maryland, Volume 2: Ecological Risk Assessment, draft prepared by Argonne National Laboratory,
Argonne, I11., for U.S. Army, Directorate of Safety, Health, and Environment, Aberdeen Proving
Ground, Md.

Huang, S., 1994, Microbiological Characterization and Nutrient Interaction Tests on Impacted Soils
at the Toxic Burning Pits, draft report, Chester Environmental, Pittsburgh, Pa., May 27.



9-2

Hughes, W.B., 1991, “Application of Marine Seismic Profiling to a Ground Water Contamination
Study, Aberdeen Proving Ground, Maryland,” Ground Water Monitoring Review 11(1):97-102.

Hughes, W.B., 1992, “Use of Marine-Seismic Profiling to Study Ground-Water Contamination at
Aberdeen Proving Ground, Maryland,” in Proceedings of the Symposium on the Application of
Geophysics to Engineering and Environmental Problems, R.S. Bell (editor), pp. 163-172.

Hughes, W.B., 1993a, Hydrogeology and Soil Gas at J-Field, Aberdeen Proving Ground, Maryland,
Water Resources Investigations Report 92-4087, U.S. Geological Survey, Towson, Md.

Hughes, W.B., 1993b, personal communication from Hughes (U.S. Geological Survey, Towson,
Md.) to J.J. Quinn (Argonne National Laboratory, Argonne, I11.), Nov. 9.

Hughes, W.B., 1993c, personal communication from Hughes (U.S. Geological Survey, Towson,
Md.) to J.J. Quinn (Argonne National Laboratory, Argonne, Il1.), Oct. 5.

ICF Kaiser Engineers, 1994a, Comparison of Chemical Concentrations at Selected Sites at J-Field
with Risk-Based Concentrations, draft report, submitted to U.S. Army Environmental Center,
Aberdeen Proving Ground Installation Restoration Risk Assessment Support, Aberdeen Proving
Ground, Md., Feb.

ICF Kaiser Engineers, 1994b, Workplan for Conducting a Human Health Risk Assessment at the
J-Field Study Area, final draft, submitted to U.S. Army Environmental Center, Aberdeen Proving
Ground Installation Restoration Risk Assessment Support, Aberdeen Proving Ground, Md., May.

ICF Kaiser Engineers, 1995a, Reference Sampling and Analysis Program at the U.S. Army Aberdeen
Proving Ground, Soil, Sediment, and Surface Water Reference Data Report, prepared for U.S. Army
Environmental Center, Aberdeen Proving Ground, Md., July.

ICF Kaiser Engineers, 1995b, J-Field Toxic Burning Pits Area Baseline Human Health Risk
Assessment, draft, prepared for U.S. Army Environmental Center, Aberdeen Proving Ground, Md.,
Aug.

ICF Kaiser Engineers, 1996, Volume II: Human Health Risk Assessment Jor J-Field Edgewood Area,
Aberdeen Proving Ground, prepared by ICF Kaiser Engineers, Abingdon, Md., for U.S. Army
Environmental Center, Aberdeen Proving Ground, Md., Jan.

Kerhin, R.T., et al., 1988, The Surficial Sediments of the Chesapeake Bay, Maryland: Physical

Characteristics and Sediment Budget, Report of Investigations No. 48, Maryland Geological Survey,
Towson, Md.

Lemaster, K., 1995, personal communication from Lemaster (Maryland Department of the

Environment, Baltimore) to J. Wrobel (U.S. Army Directorate of Safety, Health, and Environment,
Aberdeen Proving Ground, Md.), June 15.



9-3

Lorah, M.M., and J.S. Clark, 1992, Contamination of Groundwater, Surface Water, and Soil, and
Evaluation of Selected Pumpage Scenarios in the Canal Creek Area of Aberdeen Proving Ground,
Maryland, draft open-file report, U.S. Geological Survey, Towson, Md.

Maryland Department of Natural Resources, 1992, Rare, Threatened, and Endangered Animals of
Maryland, Annapolis, Md., May.

McKegg, J., 1992, letter with attachments from McKegg (Director of Maryland Natural Heritage
Program) to C. Dunn (Argonne National Laboratory, Argonne, I11.), Oct. 8.

MDNR — See Maryland Department of Natural Resources.

National Oceanic and Atmospheric Administration, 1993, “Chesapeake Bay Approaches to
Baltimore Harbor,” map 12278, 1:40,000, Washington, D.C.

National Oceanic and Atmospheric Administration/HAZMAT, undated, NOA Screening Guidelines
for Organics and Inorganics, NOAA Quick Screening Reference Cards, N OAA/HAZMAT, Seattle,
Wash.

Nemeth, G., 1989, RCRA Facility Assessment Report, Edgewood Area, Aberdeen Proving Ground,
Maryland, 39-26-0490-90, U.S. Army Environmental Hygiene Agency, Waste Disposal Engineering
Division, Aberdeen Proving Ground, Md.

NOAA — See National Oceanic and Atmospheric Administration.

Oliveros, J.P., and D.A. Vroblesky, 1989, Hydrogeology of Canal Creek Area, Aberdeen Proving
Ground, Maryland, Water-Resources Investigation Report 89-4021, U.S. Geological Survey,
Towson, Md.

Opresko, D.M,, et al., 1994, Toxicological Benchmarks for Wildlife: 1994 Revision, ES/ER/TM-
86/R1, prepared by Oak Ridge National Laboratory, Oak Ridge, Tenn., for the U.S. Department of
Energy, Sept.

Patton, T.L., 1994, Installation of Well 173 at J-Field, Aberdeen Proving Ground, Maryland,
TU-2/ANL/APG/J-F/RI, Argonne National Laboratory, Argonne, Il1., Jan.

Perkins, S.0., and H.B. Winant, 1927, Soil Survey of Harford County, Maryland, U.S. Department
of Agriculture, Beltsville, Md.

Peters, R., 1995, Feasibility/T: reatability Studies for Soil Washing and Solidification/Stabilization
at J-Field, Aberdeen Proving Ground, Maryland, TU-18/ANL/APG/J-F/RI-FFS, draft, Argonne
National Laboratory, Argonne, Ill., May.

Princeton Aqua Science, 1984, Munitions Disposal Study, prepared for U.S. Department of the
Army, Directorate of Engineering and Housing, Environmental Management Office, Aberdeen
Proving Ground, Md., Nov.



94

Quinn, J., 1995, Pump Test of Well 183 at J-Field, Aberdeen Proving Ground, Maryland,
TU-17/ANL/APG/J-F/RI, Argonne National Laboratory, Argonne, I11., April.

Smith, H., and E.D. Matthews, 1975, Soil Survey of Harford County Area, Maryland,
U.S. Department of Agriculture Soil Conservation Service, in cooperation with Maryland
Agricultural Experiment Station, Beltsville, Md.

Sonntag, W., 1991, Sampling and Analysis Plan for the Investigation of Ground-Water
Contamination at J-Field, Aberdeen Proving Ground, Maryland, draft report, U.S. Geological
Survey, Reston, Va.

Swibart, G.L., et al., 1994, Fishery Inventory and Baseline Water Quality of the Aberdeen Proving
Ground, Aberdeen, Maryland, U.S. Fish and Wildlife Service, White Marsh, Va.

U.S. Army, 1965, aerial photographs of Edgewood Area, roll no. G&O 85047, frames no. 8-1, 8-2,
and 9-1 to 9-4, Environmental Hygiene Agency, Aberdeen Proving Ground, Md.

U.S. Army Toxic and Hazardous Materials Agency, 1993, Risk and Biological Impact Assessment
at U.S. Army Aberdeen Proving Ground, Maryland, Technical Plan, Vol. 1, prepared by ICF Kaiser
Engineers, Abingdon, Md., March.

USATHAMA — See U.S. Army Toxic and Hazardous Materials Agency.

U.S. Department of Energy, 1993/1994, Technology Profiles, Technology Search Program, Office
of Environmental Restoration, Washington, D.C.

U.S. Environmental Protection Agency, 1988, Guidance for Conducting Remedial Investigations
and Feasibility Studies under CERCLA, Interim Final, EPA/540/G-89/004 (OSWER Directive
9355.3-01), Office of Emergency and Remedial Response, Washington, D.C., Oct.

U.S. Environmental Protection Agency, 1989a, Risk Assessment Guidance for Superfund, Vol. 1,
Human Health Evaluation Manual, Part A, EPA/540/1-89/002, Office of Emergency and Remedial
Response, Washington, D.C., Dec.

U.S. Environmental Protection Agency, 1989b, Risk Assessment Guidance for Superfund, Vol. 11,
Environmental Evaluation Manual, EPA/540/1-89/001, Office of Emergency and Remedial
Response, Washington, D.C., March.

U.S. Environmental Protection Agency, 1990a, “National Oil and Hazardous Substances Pollution
Contingency Plan; Final Rule (40 CFR Part 300),” Federal Register, 55(35):6154-6176, Feb. 21.

U.S. Environmental Protection Agency, 1990b, Obtaining a Soil and Debris Treatability Variance

for Removal Actions, Superfund LDR Guide #6B, Office of Emergency and Remedial Response,
Sept.



9-5

U.S. Environmental Protection Agency, 1991a, Human Health Evaluation Manual, Supplemental
Guidance: Standard Default Exposure Factors, OSWER Directive 9285 .6-03, Office of Emergency
and Remedial Response, Washington, D.C., March 25.

U.S. Environmental Protection Agency, 1991b, Risk Assessment Guidance for Superfund, Vol. 1,
Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary Remediation
Goals, EPA/540/R-92/003, Office of Emergency and Remedial Response, Washington, D.C., Dec.

U.S. Environmental Protection Agency, 1991c, Risk Assessment Guidance Jor Superfund, Vol. 1,
Human Health Evaluation Manual, Part C, Risk Evaluation of Remedial Alternatives,
EPA/540/R-92/004, Office of Emergency and Remedial Response, Washington, D.C., Dec.

U.S. Environmental Protection Agency, 1993a, Selecting Exposure Routes and Contaminants of
Concern by Risk-Based Screening, EPA/903/R-93-001, EPA Region III, Hazardous Waste
Management Division, Office of Superfund Programs, Philadelphia, Pa., Jan.

U.S. Environmental Protection Agency, 1993b, Superfund Innovative Technology Evaluation
Program, Technology Profiles, 6th edition, EPA/540/R-93/526, Office of Research and
Development, Washington, D.C., Nov.

U.S. Environmental Protection Agency, 1993c, Remediation Technologies Screening Matrix and
Reference Guide, EPA 542-B-93-005, Office of Solid Waste and Emergency Response, Washington,
D.C,, July.

U.S. Environmental Protection Agency, 1993d, VISITT Vendor Information System for Innovative
Treatment Technologies, Version 2.0, User Manual Report No. EPA 512-R-93-001, Office of Solid
Waste and Emergency Response, Washington, D.C,, April.

U.S. Environmental Protection Agency, 1993e, Wildlife Exposure Factors Handbook, Vols. T and
I, EPA/600/R-93/187a and b, Office of Research and Development, Washington, D.C., Dec.

U.S. Environmental Protection Agency, 1994, Revised Interim Soil Lead Guidance Jor CERCLA
Sites and RCRA Corrective Action Sites, OSWER Directive 9355.4-12, Office of Emergency and
Remedial Response, Washington, D.C., Aug.

U.S. Environmental Protection Agency, 1995, Risk-Based Concentration Table, January-June 1995,
EPA Region III, Hazardous Waste Management Division, Office of Superfund Programs,
Philadelphia, Pa., Jan.

U.S. Environmental Protection Agency and U.S. Department of the Army, 1990, “Federal Facility
Agreement, Aberdeen Proving Ground,” Administrative Docket Number III-FCA-CERC-004.

Van Lonkhuyzen, R., 1994, Wetiand Delineation at the Toxic Burn  Pits, J-Field,
TU-12/ANL/APG/) -F/RI-ERA, Argonne National Laboratory, Argonne, I11., J uly.



9-6

Vroblesky, D.A., et al., 1989, Ground-Water, Surface-Water, and Bottom-Sediment Contamination
in the O-Field Area, Aberdeen Proving Ground, Maryland, and the Possible Effects of Selected
Remedial Actions on Ground Water, Open-File Report 89-399, U.S. Geological Survey, Towson,
Md.

Whorton, R., 1996, personal communication from Whorton (Advanced Environmental Technical
Services) to K. Bankerd (Directorate of Contracting, U.S. Army Aberdeen Provin g Ground, Md.),
April 24.

Will, M.E., and G.W. Suter, 1994, Toxicological Benchmarks for Screening Potential Contaminants
of Concern for Effects on Terrestrial Plants: 1994 Revision, ES/ER/TM-85/R1, prepared by Oak
Ridge National Laboratory, Oak Ridge, Tenn., for the U.S. Department of Energy, Sept.

Wolflin, J.P., 1992, letter from Wolflin (Supervisor, Chesapeake Bay Field Office, U.S. Fish and
Wildlife Service) to C.P. Dunn (Argonne National Laboratory, Argonne, Il1.), Oct. 7.

Wrobel, J., 1994, personal communication from Wrobel (Directorate of Safety, Health, and
Environment, U.S. Army Aberdeen Proving Ground, Md.) to J. Quinn (Argonne National
Laboratory, Argonne, Ill.), Aug. 23.

Wrobel, J., 1995, personal communication from Wrobel (Directorate of Safety, Health, and
Environment, U.S. Army Aberdeen Proving Ground, Md.) to L. Martino (Argonne National
Laboratory, Argonne, I11.), July 15.

Yuen, R, et al., 1996, Remedial Investigation Report for J-Field, Aberdeen Proving Ground,
Maryland, Volume 1: Remedial Investigation Results, draft prepared by Argonne National
Laboratory, Argonne, Ill., for U.S. Army, Aberdeen Proving Ground, Md., Directorate of Safety,
Health, and Environment.

Zar, J.H., 1984, Biostatistical Analysis, second edition, Prentice Hall, Inc., Englewood Cliffs, N.J.



10-1

10 LIST OF PREPARERS

This FFS report was prepared for the U.S. Army Directorate of Safety, Health, and
Environment by ANL’s Environmental Assessment Division. Larry Thebeau and Prakash
Ramaswamy of ICF Kaiser Engineers, Inc., developed Alternative 2 (Limited Removal and
Disposal, and In-Situ Containment). The following ANL staff contributed to the preparation of this

report.

Name

Education/Experience

Contribution

Louis Martino

Terri Patton

Paul Benioff

Carole Biang

James Butler

William Davies

Rebecca Haffenden

M.S., environmental toxicology; 16 years
experience in environmental
assessment,

M.S,, geology; 13 years experience in
environmental research and assessment.

Ph.D., nuclear chemistry; 17 years experience in
theoretical chemistry; 16 years experience in
environmental assessment.

B.S., chemical engineering; 16 years experience
in management and remediation of hazardous
waste sites, environmental assessment.

Ph.D., environmental health sciences; 15 years
experience in health risk assessment.

M.S., hydrogeoclogy; 11 years experience
conducting environmental investigations.

1.D., 6 years experience in environmental law,
specializing in RCRA and CERCLA; 11 years
experience in energy law.

I-Field project manager;
description of site
characterization; contamination
source identification and
characterization; data analysis.

FFS task leader; development of
remedial action objectives;
description of alternatives;
engineering evaluation;
comparative summary.

Technology screening;
assessment of soil impacts.

Description of alternatives;
engineering evaluation;
comparative summary.

Assessment of human health
impacts; identification of COCs;
development of human health
risk-based interim PRGs.

Description of alternatives;
contamination source
identification and
characterization; data analysis;
engineering evaluation.

Assessment of ARARs.



10-2

Name

Education/Experience

Contribution

John Hayse

Thor Hlohowskyj

Margy Ortigara

Leslie Poch

Edgar Portante

John Quinn

Cheong-Yip Yuen

Yug-Yea Wang

Gus Williams

Ph.D., zoology; 13 years experience in ecology;

S years experience in environmental assessment.

Ph.D., zoology; 20 years experience in
ecological research; 16 years experience in
environmental and ecological risk assessment.

M.A., English; 6 years experience in technical
editing.

M.S,, nuclear engineering; 11 years experience
in technology assessment and cost engineering.

M.S,, electrical engineering; M.S., business
management; 16 years experience in power
system and energy planning.

M.S., hydrogeology; 7 years experience in
hydrogeologic analysis.

Ph.D., geology (hydrogeology and
environmental geology); 7 years experience in
hydrological analysis; 13 years experience in
process geomorphology.

Ph.D,, civil engineering/environmental
engineering; 11 years experience in
environmental research; 3 years experience in
environmental assessment.

Ph.D., environmental geotechnology; 8 years
experience in numerical modeling development
and application.

Assessment of ecological
impacts; identification of
COECs; modeling of
contaminant uptake by
ecological receptors.

Assessment of ecological
impacts; identification of COCs;
development of ecological
risk-based interim PRGs.

Overall editorial responsibility.
Evaluation of costs for
alternatives.

Evaluation of costs for
alternatives.

Description of site geological
conditions.

Technology screening;
contamination source identifi-
cation and characterization;
estimates of soil volumes to be

calculated.

Data analysis.

Vadose zone modeling.




A-1

APPENDIX A:

VADOSE ZONE MODEL OF METAL TRANSPORT FOR THE
TOXIC BURNING PITS AREA OF J-FIELD



A-2



A-3

APPENDIX A:

VADOSE ZONE MODEL OF METAL TRANSPORT FOR THE
TOXIC BURNING PITS AREA OF J-FIELD

A.1 INTRODUCTION

A model of the vadose zone of the Toxic Burning Pits (TBP) area of J-Field was developed
to evaluate transport of metal contamination from the surface to the water table (i.e., vadose zone)
by using the TRACR3D code (Travis and Birdsell 1991). The vadose zone mode] assumed a depth
to water table of 2 m. Simulations were performed for a 50-year period. The model calculates
saturation and concentration values at 2-cm vertical intervals through the vadose zone.

The objective of this modeling study was to evaluate the various processes that may affect
the transport of metals from the near-surface to the water table and estimate approximate travel times
for selected contaminants of concern (e.g., arsenic, cadmium, lead, zing).

Surface contamination can reach groundwater via pathways other than those modeled by
vadose zone transport models. In the vadose zone, numerous preferential pathways exist for contam-
inant and fluid transport, especially in the near-surface; these include such common features as
desiccation cracks, holes that result from the decay of a former plant root, and animal burrows. These
features can provide a means for surface contamination to reach the groundwater much faster than
predicted by using vadose zone matrix flow and the transport mechanisms. In general, these types
of features are difficult to model because it is difficult to characterize their location and properties
in the field.

A.2 CONCEPTUAL MODEL

A conceptual model of the vadose zone was developed on the basis of the results of field
investigations performed at the TBP area (Yuen et al. 1996). Metal transport within the vadose zone
to the water table was assumed to occur because of near-surface metal contamination in the top
10 cm of the soil. The metal was assumed to undergo linear, instantaneous, equilibrium sorption-
desorption between the aqueous and solid phases as it was transported through the vadose zone. The
area contaminated with metals was assumed to be large, so that transport within the vadose zone
could be assumed to be vertically downward with no lateral dispersion (i.e., one-dimensional). This
assumption is conservative, because lateral dispersion and diffusion would tend to lower the
concentration and delay the arrival time of a contaminant at the water table given a finite duration
source, such as that assumed for this model.
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The vadose zone comprised a homogeneous silty loam material 2 m thick (Perkins and
Winant 1927), with a hydraulic conductivity of 2.0 Darcies! (Quinn 1995), a porosity of 0.45
(Guymon 1994), and an irreducible water saturation of 0.067 (Guymon 1994).

This model assumed a monthly rainfall of 10.0 cm (Smith and Matthews 1975), which
occurred in a single event at the start of each month. This assumption is conservative because a
single wetting event will transport material faster and further than constant infiltration, given the
same total volume over the entire month.

A.3 MODEL DESIGN AND INPUT PARAMETERS

A finite-difference grid was designed to model a depth to groundwater of 2 m, which is
representative of the TBP area. The grid developed for this model contains 10 divisions in the
horizontal direction and 100 in the vertical. The cell size is 2.0 cm square. The results from these
simulations can be used to evaluate the transport of metals in areas where the depth to groundwater
is less than 2 m by using the results for the 1-m depth. These estimates will not be conservative
because of faster transport times in more saturated soils. As the depth to water table decreases, the
saturation of the model increases due to capillary effects. However, these estimates should be
relatively accurate. When depth to the water table becomes shallower (Iess than 1 m), these
assumptions become worse and the model simulations reported here cannot be used to estimate
contaminant transport. At shallow depths, a conservative estimate would be to assume that
concentrations in the vadose zone water at the groundwater table are equal to the initial vadose zone
concentrations. Dilution would occur as the vadose zone fluids mix with the saturated zone fluids,
and concentrations would be lowered further as contaminants are transported within the saturated
zone because of dilution, sorption onto the solid phases, and other geochemical and physical
processes.

The model grid is two-dimensional; however, initial and boundary conditions are such that
the flow regime modeled is one-dimensional. The left and right sides of the model are no-flow
boundaries, creating a one-dimensional flow regime. No lateral dispersion is modeled. The bottom
boundary represents the water table and is modeled by using a constant-pressure/constant-saturation
condition for fluid flux and a zero-gradient condition for contaminant transport. This boundary
condition allows continuous contaminant outflow when a contaminant plume reaches it. The surface
boundary (top of the model) models the total monthly precipitation event as a single ponded water
condition. This boundary condition applies a fluid saturation and pressure equal to a given depth of
water. The ponded water depth automatically decreases as fluid leaves the surface by infiltration and
enters the subsurface. When all of the water has infiltrated the subsurface, air pressure at the upper

L' 2.0 Darcies is equivalent to a saturated hydraulic conductivity of 1.9 x 107 cmi/s.
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boundary is set to O gagé pressure, and air saturation is set to 1.0 (completely air-saturated). Surface
infiltration occurred once per month for the entire 50-year run.

The material distribution in the vadose zone is assumed to be homogeneous, with a
permeability of 2.0 Darcies in the horizontal and vertical directions. This aspect of the model setup
adds a degree of conservatism, because vertical saturated permeability is generally less than
horizontal saturated permeability (typically 1/10) (Domenico and Schwartz 1990).

Determining the saturation-permeability relationship for soils is a difficult task that requires
special laboratories and considerable time and effort. In addition, the results of these tests can have
large uncertainty (Guymon 1994). For this study, the relationship between saturation and
permeability developed by van Genuchten (1980) was used. Values for porosity, irreducible soil
moisture, and the van Genuchten parameters from Guymon (1994) were used because no site-
specific data were available. The porosity is 0.45, and the irreducible water content is 0.067. The van
Genuchten parameters are 0.2908 and 50 c¢m for (1-1/B) and 1/at, respectively. These parameters
match those of a silty loam (Guymon 1994).

Initial water saturations approximate equilibrium values, with the soils near the water table
more water-saturated than soils near the surface. The values used for initial water saturations
approximate a drained condition for the soil.

A.4 TRANSPORT STUDIES

For all computations, the fluid in the top 10 cm of the vadose zone was assumed to be a
tracer at a concentration ratio, C/C equal to 1, in equilibrium with sorbed tracer on the solid matrix.2
In one-dimensional studies, the C/C, parameter is a way to nondimensionalize concentration
measurements, providing general information that is invariant with respect to the initial
concentration. Model-computed values of C/C, can be multiplied by a chosen initial concentration
to arrive at model-predicted concentrations. As a conservative estimate, the solubility limit of a
compound is typically used as an initial concentration. Multiplying the computed C/C, value by a
compound’s solubility gives a conservative estimate of subsurface contamination values.

A set of simulations was completed by using a range of K values: 0, 5, 15, and 150 mL/g
(Table A.1). This range covers the estimated K values for the metal contaminants present at the
TBP area. In the following sections, these simulations are discussed. The metal that could be
modeled by a given K4 is identified in each section along with reported K ranges from the literature.
No site-specific values exist for K, at the TBP area.

2 Cis the current concentration of a tracer, and C0 is the initial concentration.
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TABLE A.1 K, Values and Results

Depth after
Ky 50 years
Description (mL/g) (cm) Notes

Conservative tracer 0.0 - Tracer was flushed from the vadose zone after
approximately 4 months

Lead 150.0 ~45 Very immobile

Cadmium 15.0 ~85 Relatively immobile, after 50 years the
contamination has moved less than 1 m

Zinc 5.0 - Tracer was flushed from the vadose zone after

approximately 30 years

A.4.1 Nonreactive Tracers

An initial set of simulations was run as a base-case assuming a conservative tracer
(i.e., nondegrading, nonreactive, and nonsorbing [K4 = 0]). Nonreactive tracer transport was rapid.
The tracer reached the groundwater table in approximately two months. After four months, all the
tracer had been flushed from the vadose zone. The model was configured to produce output at the
end of each 30-day period. At the end of the third period, tracer concentrations were still measurable
in the vadose zone. By the end of the fourth period, no tracers were present in the model — they had
all been transported across the lower boundary.

A.4.2 Lead

K 4 values for lead range from 1.8 x 10 to 6.3 x 10% mL/g (Sheppard et al. 1984), with the
higher values generally occurring in soils rich in organic matter. In sand, the highest reported value
is 3.5 x 10> mL/g. For this study, a conservative value® of 150 mL/g was used to model lead
transport in the vadose zone. Under these conditions, the lead was not mobile.

Pure lead is insoluble (Chemical Rubber Company [CRC] 1968); however, various lead
compounds are soluble to varying degrees. The solubility of lead-oxide (PbO) is 0.0017 g/100 cc,
while red lead-oxide (Pb;0,) is insoluble (CRC 1968). Lead is mostly present in the lead-oxide form
(Peters 1995).

3 Lower values of K allow the contaminant to be more mobile in the subsurface.
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Figure A.1 shows the results of a calculation spanning 50 years. The initial depth of
contamination was 10 cm with a concentration ratio, C/CO, of 1. After 50 years, the center of mass
of the lead plume is at a depth of approximately 20 cm, while the leading edge is at a depth of less
than 40 cm.

A.4.3 Cadmium

Reported K values for cadmium range from 47.6 to 500 mL/g in sands, 9.8 to 76 mL/g in
silty soils, and 23 to 1.7 x 10* mL/g in soils rich in organic matter (Sheppard et al. 1984; Thibault
et al. 1990). For this study, a value of 15 mlL/g was used to model cadmium transport, which is near
the low end of the range for silty soils. Cadmium is slightly soluble, and the compound cadmium-
sulfide has a solubility of 0.00013 g/100 cc (CRC 1968).
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FIGURE A.1 Concentration Profiles for Lead Using a K, Value of
150 mL/g for a 50-Year Period
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Figure A.2 shows the results of a calculation spanning 50 years. The initial depth of
contamination was 10 cm with a concentration ratio, C/CO, of 1. After 50 years, the center of mass
of the cadmium plume is at a depth of approximately 85 cm, while the leading edge is at a depth of
less than 130 cm.

A.4.4 Zinc

Reported K4 values for zinc range from 0.1 to 2,120 mL/g in sands, 3.6 to 100 mL/g in silty
soils, and 70 to 1.3 x 10% mL/g in soils rich in organic matter (Sheppard et al. 1984: Thibault et al.
1990). For this study, a value of 5 mL/g was used, which is near the low end of the range for silty
soils. The results of the calculations for lead and cadmium, which used K, values of 150 and
15 ml/g, respectively, can be used to estimate the effects of a higher K on zinc transport.
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Figure A.3 shows the results of a calculation spanning 20 years. The initial depth of
contamination was 10 cm with a concentration ratio, C/C,, of 1. After 30 years, the zinc plume has
been flushed from the vadose zone; no zinc occurs in solution in any of the vadose zone water.
During this 30-year period, the maximum C/C, ratio at the water table was approximately 0.38.

Assuming the zinc is present as zinc-oxide, with a maximum solubility of 0.00016 g/100 cc
(CRC 1968), the maximum concentration at the water table would be below 6.0 x 10”7 g/mL. This
is calculated by assuming that the initial concentration of zinc in the vadose zone fluid was equal to
the maximum solubility limit of zinc-oxide and multiplying this value by the computed ratio of the
current concentration to the initial concentration, C/Cy, which in this case was 0.38.
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A.5 OTHER CONTAMINANTS

Table A.2 lists some inorganic materials of concern at J-Field. Estimates of how these
materials would behave during vadose zone transport can be made by determining which of the
modeled K values most closely approximates that of the material of interest. The reported values
of K span a large range because of the sensitivity of K values to soil types and other factors.
Generally, the lowest reported values are for clean sands (no organics, clays, or silts) or clean
gravels. The highest values reported are generally for clay and organic-rich soils.

A.6 CONCLUSIONS

The model assumptions made in this study were conservative (i.e., tended to encourage
transport at higher rates); however, even using these assumptions, lead contamination of the
groundwater due to vadose zone transport from surface soil contamination was unlikely to be above
levels of concern. Because of the high affinity of lead to sorb onto solids (especially clays and
organic particles), lead is only slightly mobile in the subsurface. If lead is transported through the
vadose zone to the water table, it would take several hundreds of years and be at low concentrations
because of dispersion and dilution. Because of the estimated time required for lead to reach the
groundwater, simulations were not performed to predict concentrations at the groundwater table.

TABLE A.2 Inorganic Materials of Concern Ky Values?

K Range K, Range

Material (mL/g) Material (mL/g)
Antimony 180 - 4,000 Copper 76 - 266
Arsenic 1.0-18 Lead 180 - 63,000
Barium 04-6.0 Selenium 36-310
Cadmium 9.0 - 17,000 Silver 75 - 1,000
Chromium 50 - 1,000 Zinc 0.1 -13,000
Cobalt 10 - 2,500

a K, values cover a large range. Generally, the lowest values
reported here are for either a laboratory clean sand or gravel,
while the highest values are for a clay or organic-rich soil.

Typical field values are generally toward the higher portion of
the range.

Source: Thibault et al. (1990).
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These low concentrations would be further reduced by dilution that would occur as the vadose zone
fluids mixed with the fluids below the water table. This dilution would be significant during any
lateral transport, such as moving from the TBP area to the nearby marsh. Given the results of these
calculations and the low concentrations of lead in groundwater samples from the TBP area,* the
transport of lead through the vadose zone to the groundwater table presents a low risk of
contamination at levels of concern (50 pg/L).

Cadmium, or other metals with a K4 of 15 mL/g, is only slightly mobile, with the center
of the contamination plume moving less than 1.5 m during the 50-year period modeled.

Zinc, or metals with small K values (5 mL/g), reached the groundwater in approximately
20 years. Under the conditions modeled, the maximum concentration was estimated to be
6.0 x 1077 g/mL.

This model simulates only transport of metals via matrix flow in the vadose zone. If
preferential pathways for flow exist, highly retarded metals, such as lead, could reach the ground-
water in a much shorter time. This will, however, be a local event, and the groundwater should dilute
the contaminant to below levels of concern. This is the most likely pathway for the lead
contamination measured in the groundwater at the TBP area.

This study does not look at the effects of saturated zone transport of metal contaminants.
Metals undergoing transport in the saturated zone would undergo a number of processes that would
lower the initial concentrations at the source, if the source existed for a finite time (was not
continuous). Thus, concentrations in the groundwater at points of concern may be lower than those
estimated at the groundwater table by this model.
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APPENDIX C:

SAMPLING DATA FOR THE TOXIC BURNING PITS AREA
JANUARY 1993-JUNE 1995
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APPENDIX C:

SAMPLING DATA FOR THE TOXIC BURNING PITS AREA
JANUARY 1993-JUNE 1995

This appendix presents the sampling data for surface water, sediment, soil, and groundwater
collected at the J-Field Toxic Burning Pits (TBP) area between January 1993 and June 1995. Soil-
gas measurements are not presented here. A complete data set for all J-Field areas of concern,
including the TBP area, is summarized and discussed in the Remedial Investigation Report for
J-Field, Aberdeen Proving Ground, Maryland, Volume 1: Remedial Investigation Results (Yuen, R.,
et al., 1996, prepared by Argonne National Laboratory, Argonne, IlI., for U.S. Army, Aberdeen
Proving Ground, Md., Directorate of Safety, Health, and Environment), which is currently in draft
form.

Table C.1 provides an index to the data tables.
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TABLE C.1 Index to Data Tables for the J-Field TBP Area

Table . Page
No. Sample Medium Analyses Date Number
C.2a Surface water Volatile organics Apr 1693 C-6
C.2b Surface water Volatile organics Sept 1993 C-8
C.2c Surface water Volatile organics Feb 1994 C-10
c.2d Surface water Volatile organics May 1994 C-13
C.3a Surface water Semivolatile organics Apr 1993 C-14
C.3b Surface water Semivolatile organics Sept 1993 C-17
C3c Surface water Semivolatile organics May 1994 C-19
C.da Surface water Inorganics Sept 1993 C-21
C.4b Surface water Inorganics May 1994 C-23
C.5a Surface water Pesticides and PCBs Apr 1993 C-24
C.5b Surface water Pesticides and PCBs Sept 1993 C-26
C.5¢ Surface water Pesticides and PCBs May 1994 C-28
C.6a Surface water General chemistry May 1994 C-29
C.6b Surface water Explosive compounds May 1994 C-30
C.6c Surface water CWA degradation products Apr 1993 C-3]
Organosulfur compounds
C.7a Sediment Volatile organics Apr 1994 C-32
C.7b Sediment Volatile organics June 1995 C-38
C.8a Sediment Semivolatile organics Apr 1994 C-40
C.8b Sediment Semivolatile organics June 1995 C-53
C.%a Sediment [norganics Apr 1994 C-55
C9 Sediment Inorganics June 1995 C-60
C.10 Sediment Pesticides and PCBs June 1995 C-62
C.11 Sediment Explosive compounds June 1995 C-63
Cl12 Sediment CWA degradation products June 1995 C-64
Organosulfur compounds
C.13a Soil Volatile organics Jan 1993 C-65
C.13b Soil Volatile organics Jan 1994 C-71
C.13¢c Soil Volatile organics May 1994 C-77
C.13d Soil Volatile organics May 1995 C-91
C.14a Soil Semivolatile organics Jan 1993 C-102
C.14b Soil Semivolatile organics Jan 1994 C-116
C.14c Soil Semivolatile organics May 1994 C-126
C.14d Soil Semivolatile organics May 1995 C-142
C.15a Soil Inorganics Jan 1993 C-160
C.15b Soil Inorganics Jan 1994 C-165
C.15¢c Soil Inorganics May 1994 C-169
C.15d Soil Inorganics May 1995 C-176



C-5

TABLE C.1 (Cont.)

Table Page
No. Sample Medium Analytes Date Number
C.16a Soil Pesticides and PCBs Jan 1993 C-188
C.16b Soil Pesticides and PCBs May 1995 C-193
C.17 Soil On-site analytical suite Dec 1993—-  C-195
May 1994
C.18 Soil Explosives May 1995 C-198
C.19 Soil CWA degradation products May 1995 C-200
Organosulfur compounds
C.20 Soil Dioxins May 1995 C-202
Total petroleum
hydrocarbons
C.2la Groundwater Volatile organics May 1994 C-203
C.21b Groundwater Volatile organics Sept 1994 C-208
C22 Groundwater Semivolatile organics May 1994 C-211
C.23 Groundwater Inorganics May 1994 C-215
C.24 Groundwater General chemistry May 1994 C-220
C.25 Groundwater Pesticides and PCBs May 1994 C-223
C.26 Groundwater Explosive compounds June 1994 C-224

C.27 Groundwater Radiochemistry June 1994 C-225
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TABLE C.2b Volatile Organics Analyses for
Surface Water, September 19932

Surface Water
Concentrations

(ug/L)

Compound SW-7
Acetone 17
Benzene 10 U
Bromodichloromethane 10 U
Bromoform 10 U
Bromomethane 10 U
2-Butanone 10 U
Carbon disulfide 10 U
Carbon tetrachloride 10 U
Chlorobenzene 10 U
Chloroethane 10 U
Chloroform 16 U
Chloromethane 10 U
Dibromochloromethane 10 U
1,1-Dichloroethane 10 U
1,2-Dichloroethane 10 U
1,1-Dichloroethene 10 U
1,2-Dichloroethene (total) 10 U
1,2-Dichloropropane 10 U
cis-1,3-Dichloropropene 10 U
trans-1,3,-Dichloropropene 10 U
Ethylbenzene 10 U
2-Hexanone 10 U
4-Methyl-2-pentanone 10 U
Methylene chloride 1 BIJ
Styrene 10 U
1,1,2,2-Tetrachloroethane 10 U
Tetrachloroethene 10 U
Toluene 1 ]
1,1,1-Trichloroethane 10 U
1,1,2-Trichloroethane 10 U
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TABLE C.2b (Cont.)

Surface Water

Concentrations
(ug/L)
Compound SW-7
Trichloroethene 10 U
Vinyl chloride 10 U
Xylenes (total) 10 U

* Sampled by USGS, analyzed by Enseco, CLP/HSL
volatile organics. Provisional data, validation in
progress.

Data qualifiers:

U = analyte was analyzed for but not detected;
detection limit given.

B

analyte was found in the associated blank.

estimated value.
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TABLE C.2d Volatile Organics Analyses for Surface Water, May 19942

Cc-13

Surface Water Concentrations (ug/L)

Compound SW-7 SW-10 SW-11 SW-11 Dup SW-12
Acetone 10 U 10 U 10 U 10 U 10 U
Benzene 10 U 10 U 10 U 10 U 10 U
Bromodichloromethane 10 U 10 U 10 U 10 U 10 U
Bromoform 10 U 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U 10 U 10 U
2-Butanone 10 U 10 U 10 U 10 U 10 U
Carbon disulfide 10 U 10 U 10 U 10 U 10 U
Carbon tetrachloride 10 U 10 U 10 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U 10 U 10 U
Chloroethane i6 U 10 U 18 12 10 U
Chloroform 10 U i0 U 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U 10 18]
Dibromochloromethane 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethene 10 U 3 J 10 u 10 U 10 U
1,2-Dichloroethene (total) 0 U 1,700 E 86 56 10 U
1,2-Dichloropropane 10 U 10 U 10 U 10 U 10 U
cis-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U
trans-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U
Ethylbenzene 10 U 10 U 10 U 10 U 10 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U
Methylene chloride 0 U 10 U 10 U 10 U 10 U
Styrene 0 U 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 910 E 3 J 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U 10 U
Toluene 10 U 10 U 10 U 10 U 10 U
1,1,1-Trichloroethane 10 U 10 u 10 U 10 U 10 U
1,1,2-Trichloroethane 10 U 95 3 ] 10 U 10 U
Trichloroethene 3 ] 94 13 9 J 10 U
Vinyl chloride 10 U 26 22 14 10 U
Xylenes (total) 10 U 10 U 10 u 10 u 10 U

Sampled by ANL, analyzed by EA Laboratories, CLE/HSL volatile organics.

Data qualifiers:

U = analyte was analyzed for but not detected; detection limit given.

J = estimated value.

E = analyte concentration exceeded calibration range of instrument; concentration is greater than value given.
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TABLE C.3b Semivolatile Organics Analyses for
Surface Water, September 19932

Surface Water
Concentrations
(ug/L)
Compound SW-7
Acenaphthene 10
Acenaphthylene 10
Anthracene 10

V—
o)

Bis(2-chloroethoxy)methane

—
O

Bis(2-chloroisopropyl)ether
Bis(2-chloroethyl)ether
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline

e e T G
O OO o O

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Dibenzofuran

e e T Y
S O oo

1,2-Dichlorobenzene

—
(=)

1,3-Dichlorobenzene
1,4-Dichlorobenzene

2,4-Dichlorophenol 10
Diethylphthalate 10
Dimethyl phthalate 10
2,4-Dimethylphenol 10
4,6-Dinitro-2-methylphenol 5
2,4-Dinitrophenol 10
2,4-Dinitrotoluene 10
2,6-Dinitrotoluene 10
Fluorene 10
Hexachlorobenzene 10
Hexachlorobutadiene 10
Hexachlorocyclopentadiene 10

—
<

Hexachloroethane

—
o

Isophorone
2-Methylnaphthalene
2-Methylphenol

S =
“‘CL‘CJC“C:CICZCGCTC:“‘CICIC‘.C:‘GCICICICCJCCCICJCCCCCC

w
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TABLE C.3b (Cont.)

Surface Water

Concentrations

(ug/L)

Compound SW-7

4-Methylphenol 9 J
Naphthalene 10 U
2-Nitroaniline 10 U
3-Nitroaniline 10 U
4-Nitroaniline 10 U
Nitrobenzene 10 U
2-Nitrophenol 10 U
4-Nitrophenol 10 U
N-Nitroso-di-n-propylamine 10 U
N-Nitrosodiphenylamine 10 U
Pentachlorophenol 10 U
Phenanthrene 10 U

Phenol 6 J
1,2,4-Trichlorobenzene 10 U
2,4,5-Trichlorophenol 10 U
2,4,6-Trichlorophenol 10 U

 Sampled by ANL and USGS, analyzed by Enseco,
CLP/HSL volatile organics. Provisional data,
validation in progress.

Data qualifiers:
J = estimated value.

U = analyte was analyzed for but not detected:
detection limit given.
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TABLE C.3c Semivolatile Organics Analyses for Surface Water, May 19942

Surface Water Concentrations (ug/L)

Compound SW-7 SW-10 SW-11 SW-11-Dup SW-12
Acenaphthene 10 U 10 U 10 U 10 U+ 10 U
Acenaphthylene 10 U 10 U 10 U 10 U+ 10 U
Anthracene 10 U 10 U 10 U 10 U+ 10 U
Benz[a]anthracene 10 U 10 U 10 U 10 U+ 10 U
Benzo[a]pyrene 10 U 10 U 10 U 10 U+ 10 U
Benzo[b]fluoranthene 10 U 10 U 10 U 10 U+ 10 U
Benzo[g,h,i]perylene 10 U 10 U 10 U 10 U+ 10 U
Benzo[k]fluoranthene 10 U 10 U 10 U 10 U+ 10 U
Bis(2-chloroethoxy)methane 10 U 10 U 10 U 10 U+ 10 U
Bis(2-chloroethyl)ether 10 U 10 U 10 U 10 U+ 10 U
Bis(2-ethylhexyl)phthalate 16 U 10 U 10 U 10 U+ 10 U
4-Bromophenyl phenyl ether 10 U 10 U 10 U 10 U+ 10 U
Butylbenzylphthalate 16 U 10 U 10 U 10 U+ 10 U
Carbazole 10 U 10 U 10 U 10 U+ 10 U
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U+ 10 U
4-Chloroaniline 10 U 10 U 10 U 10 U+ 10 U
2-Chloronaphthalene 10 U 10 U 10 U 10 U+ 10 U
2-Chlorophenol 10 U 10 U 10 U 10 U+ 10 U
4-Chlorophenyl phenyl ether 10 U 10 U 10 U 10 U+ 10 U
Chrysene 10 U 10 U 10 U 10 U+ 10 U
Di-n-butylphthalate 10 U 10 U 10 U 10 U+ 10 U
Di-n-octyl phthalate 10 U 0 U 10 U 10 U+ 10 U
Dibenz[a,hlanthracene 10 U 10 U 10 U 10 U+ 10 U
Dibenzofuran 10 U 10 U 10 U 10 U+ 10 U
1,2-Dichlorobenzene 10 U 10 U 10 U 10 U+ 10 U
1,3-Dichlorobenzene 10 U 10 U 10 U 10 U+ 10 U
1,4-Dichlorobenzene 10 U 10 U 10 U 10 U+ 10 U
3,3'-Dichlorobenzidine 10 U 10 U 10 U 10 U+ 10 U
2,4-Dichlorophenol 10 U 10 U 10 U 10 U+ 10 U
Diethylphthalate 10 U 10 U 10 U 10 U+ 10 U
2,4-Dimethylpheno] 10 U 10 U 10 U 10 U+ 10 U
Dimethylphthalate 10 U 10 U 10 U 10 U+ 10 U
2,4-Dinitrophenol 25 U 25 U 25 U 25 U+ 25 U
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TABLE C.3¢ (Cont.)

Surface Water Concentrations (ug/L)

Compound SW-7 SW-10 SW-11 SW-11-Dup SW-12
2,4-Dinitrotoluene 10 U 10 U 10 U 10 U+ 10 U
2,6-Dinitrotoluene 10 U 10 U 10 U 10 U+ 10 U
Fluoranthene 10 U 10 U 10 U 10 U+ 16 U
Fluorene 10 U 10 U 10 U 10 U+ 10 U
Hexachlorobenzene 10 U 10 U 16 U 10 U+ 10 U
Hexachlorobutadiene 10 U 10 U 10 U 10 U+ 10 U
Hexachlorocyclopentadiene 6 U 10 U 10 U 10 U+ 10 U
Hexachloroethane 10 U 10 U 10 U 10 U+ 10 U
Indeno[1,2,3-c,d]pyrene 10 U 10 U 10 U 10 U+ 10 U
Isophorone 10 U 10 U 10 U 10 U+ 10 U
2,Methyl-4,6-Dinitrophenol 25 U 25 U 25 U 25 U+ 25 U
2-Methylnaphthalene 10 U 10 U 160 U 10 U+ 10 U
2-Methylphenol 10 U 10 U 10 U 10 U+ 10 U
4-Methylphenol 10 U 10 U 10 U 10 U+ 10 U
Naphthalene 10 U 10 U 10 U 10 U+ 16 U
2-Nitroaniline 25 U 25 U 25 U 25 U+ 25 U
3-Nitroaniline 25 U 25 U 25 U 25 U+ 25 U
4-Nitroaniline 25 U 25 U 25 U 25 U+ 25 U
Nitrobenzene 10 U 10 U 10 U 10 U+ 10 U
2-Nitrophenol 10 U 10 U 10 U 10 U+ 10 U
4-Nitrophenol 25 U 25 U 25 U 25 U+ 25 U
N-Nitroso-di-n-propylamine 10 U 10 U 10 U 10 U+ 10 U
N-Nitrosediphenylamine 10 U 10 U 10 U 10 U+ 10 U
2,2'-Oxybis(1-Chloropropane) 10 U 10 U 10 U 10 U+ 10 U
Pentachlorophenol 25 U 25 U 25 U 25 U+ 25 U
Phenanthrene 10 U 10 U 10 U 10 U+ 10 U
Phenol 10 U 10 U 10 U 10 U+ 10 U
Pyrene 10 U 10 U 10 U 10 U+ 10 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U+ 10 U
2,4,5-Trichlorophenol 25 U 25 U 25 U 25 U+ 25 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U+ 10 U

* Sampled by ANL, analyzed by EA Laboratories, CLP/HSL semivolatile organics.
Data qualifiers:
U = analyte was analyzed for but not detected: detection limit given.

+ = surrogate recoveries were outside QC limit(s).
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TABLE C.4b Inorganic Analyses for Surface Water, May 19942

C-23

Surface Water Concentrations (ug/L)

Metal SW-7 SW-10 SW-11 SW-11 Dup SW-12
Aluminum 429 226 18,000 2,000 731
Antimony 20 U 200 U 329 20 U 20 U
Arsenic 24 B 64 B 36.3 94 B 18.2
Barium 695 B 434 B 559 167 B 234
Beryllium 1 U 1 U 1 1 U 1 U
Cadmium 3 U 3 U 4 4 U 4 U
Calcium 35,800 106,000 98,700 90,700 33,800
Chromium 5 U 56 B 64.8 76 B 8 B
Cobalt 84 B 97 B 7 70 U 7 U
Copper 3 U 3 U 525 57.6 105
Iron 21,100 3,470 128,000 27,800 13,000
Lead 21 B 6.5 1,590 210 S 169
Magnesium 44,500 28,500 110,000 97,300 68,900
Manganese 664 239 1,080 759 496
Mercury 02 U 02 U 1.7 0.31 02 U
Nickel 12 U 12 U 224 12 U 121 B
Potassium 12,800 4430 B 17,000 15,300 9,000
Selenium I UwW 1 Uw 1 I UwW 1 U
Silver 4 U 53 B 4 4 U 4 U
Sodium 347,000 127,000 228,000 197,000 129,000
Thallium 200 UNW 2 UNW 2 2 UwW 2 U
Vanadium 63 B 5 U 427 5 U 68 B
Zinc 11.8 B*@ 184 B*@ 4,040 1,670 E 968

? Sampled by ANL, analyzed by EA Laboratories, CLP/TAL metals.

Data qualifiers:

U = analyte was analyzed for but not detected; detection limit given.

B = reported value is less than contract-required detection limit but greater than the instrument detection

limit,

W = postdigestion spike out of control limits.

N = spiked sample recovery is not within control limits.

*

duplicate analyses are not within control limits.

@ = percent RPD of sample duplicate was outside of control limits,

S = reported value is determined by method of standard additions,

E = reported value is estimated because of the presence of interference.
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TABLE C.5b Pesticide and PCB
Analyses for Surface Water,

September 1993?

Surface Water

Concentrations

(ng/L)
Compo